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Podocarpus Rospigliosi Pilger has been known only since 1923 from the 
type locality in Peru when Pilger (10) described an unnamed specimen 
in the Berlin Herbarium and noted its affinities with P. vitiensis, but he 
considered both as belonging to the section Nageia. This specimen was 
sent by Dr. C. J. Rospigliosi from the Museo de Historia Natur. de la 
Univers. de Lima, £556 leg. N. Esposto, and is represented by a photo- 
graph and fragment in the Field Museum collection of type specimens. 
Earlier, in 1903, Pilger (9) had recognized the similarity between P. 
vitiensis, the Fijian member of this section, and two sterile specimens from 
unspecified localities in the equatorial Andes (Colombia, Sti#bel 171°, and 
Venezuela, Funck et Schlimm 1208). It was Florin (6) who revived 
Bertrand’s (4) category Polvpodiopsis as a section which now includes P. 
vitiensis, P. minor and P. Rospigliosit. 

No specimen was available in American collections from South America 
until very recently when four were recognized, all in the United States 
National Herbarium (one of them accompanied by a seed), having been 
referred to P. montanus in section Stachycarpus because of the very super- 
ficial resemblance of foliage. Four recent collections from Colombia have 
been added by the same Herbarium and four more appeared among the 
plants collected in Venezuela by Steyermark of the Chicago Museum of 
Natural History (several with half-grown and fully mature seeds) with 
duplicates in the Herbarium of the University of Illinois. 

Podocarpus Rospigliosii, with its flat leafy branches resembling the com- 
pound leaves of a fern, is recognizable from its external morphology. It 
is the only American species of Podocarpus with stomata on both sides of 
the leaf. The leaves are opposite; all other easily confused species have 
alternate leaves. Florin (6, 7) has shown that they are four-ranked as the 
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leaf traces emerge from the stele, but the leaves are twisted at the base 
and bent around, so that they are actually spread out in a single plane 
with all leaves on one side of the twig exposing their abaxial surfaces 
toward the observer, while the leaves on the opposite side of the twig 
expose their adaxial surfaces. This accounts for the differentiation in 
development of palisade parenchyma and stomata on the upper and lower 
sides of the leaf. When the abaxial surface is exposed to the light, more 
palisade is developed on the abaxial side and more stomata on the adaxial. 
When the adaxial surface is exposed to the light, little or no palisade may 
be developed on the abaxial side. Since both sides of the leaves have 
stomata and can scarcely be distinguished, this peculiar phyllotaxy may 
be recognized externally only from the decurrent leaf bases and the char- 
acteristic twisting of these leaves that brings the four ranks into the same 
plane. 

The number and position of the resin canals separate P. Rospigliosit 
from all known members of Podocarpus. It is the only American species 
which normally has three resin canals under the vascular bundle. Some 
leaves show only one, others may have five, the additional two being located 
under the transfusion tissue. The lateral resin canals vary in number from 
two to six. When there are only two, these are rarely located at the 
extreme margin of the blade, but an increase to four or six shows them in 
the margin or at the end of the transfusion tissue. These resin canals do 
not arise by division of existing resin canals at the base of the leaf. The 
largest number are present in the middle of the blade, and they disappear 
toward the ends. No more than eleven resin canals have been observed 
in any leaf and the two sides of the leaf may vary, as two on one side and 
three on the other. The structure of the canal is normal —a cavity of 
varying size bounded by a ring of resin excreting cells. In unstained cross 
sections, the resin in the cavity shows a greenish color. 

The position of the resin canals in the section Polypodiopsis has been 
touched on twice in the literature. Bertrand (4) described one vascular 
and two marginal resin canals for P. vitiensis from Fiji. This would be the 
only Podocarpus in the western Pacific having marginal resin canals. 
Unfortunately, this specimen is unavailable for re-examination and 
examples from six localities, found in American herbaria and identified 
as P, vitiensis, have shown only the single vascular canal and no marginal 
ones. Mahlert (8) noted the resin canals in a specimen in the Leipzig 
Herbarium labelled Polypodiopsis, in which he found one resin canal 
directly under the phloem, which becomes three, and four lateral canals, 
one in the center of each side and one marginal. He believes this specimen 
to be the same as that described by Bertrand with one median and two 
marginal resin canals. We are wondering if some early American collec- 
tions, inadequately labelled or labels lost and having found their way into 
European collections, may have been referred to Bertrand’s section Poly- 
podiopsis by comparison with material from the South Pacific. However, 
Mahlert describes the original three resin canals of Bertrand as dividing to 
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form the additional canals he observed. In P. Rospigliosii, there is no 

such branching of resin canals. It is entirely possible that ‘Mahlert’s ° 

specimen is another species in the section Polypodiopsis and that it is even 

more closely related to P. Rospigliosii. 

Podocarpus Rospigliosii shows some leaf characteristics in common with 
section Afrocarpus. Both are amphistomatic, have hypoderm on both sides 
interrupted by the rows of stomata, transfusion tissue usually extending 
far into the blade of the leaf and large fibres reinforcing the vascular 
bundle, show tapered margins in cross section, and lack accessory trans- 
fusion tissue. These similarities are worthy of note in consideration of the 
position of the section Polypodiopsis in the Podocarpus complex. 

This species is of special interest to paleobotanists since a Tertiary fossil 
species in this category has been found in Chile which has been the subject 
of considerable study. Originally the fossils in question had been referred 
to Sequoia by Engelhardt (5). They were the basis of reports of the 
occurrence of this genus in the Southern Hemisphere and widely quoted. 
Berry, who had accepted these determinations in an early treatise (1), was 
the first to challenge the identifications as Sequoias and identified one of 
them as Araucaria araucoensis (2); later he decided that none of these 
fossils represent Sequoias and referred another to Podocarpus as P. Engel- 
hardtu (3). Florin (4), recognizing in some of these specimens the 
peculiar phyllotaxy with opposite paired leaves, decurrent leaf bases and 
especially the cuticular structures of the leaves, placed one of these fossils 
in the genus Podocarpus, P. araucoensis (Berry) Florin, belonging to the 
section Polypodiopsis. Thus there are according to both Berry and Florin 
no fossils belonging to Sequoia in the Southern Hemisphere based upon the 
original group of fossils referred to this genus. Moreover, we know defi- 
nitely that members of this section Polypodiopsis were present on the South 
American continent during the Eocene. 

8. Podocarpus Rospigliosii Pilger in Notizbl. Bot. Gard. Berlin 8: 273, 1923, in Nat. 
Pflanzenfam. 13: 245. 1926; Florin in Svenska Vet.-Akad. Handl. 3(10): 
192-194, 275. 1931, 19: 9-12. 1940; Macbride, Flora of Peru, 1 (Field Mus. 
Nat. Hist. Publ. 351, Bot. ser. 13): 85. 1936; Schnee in Bol. Soc. Venezol. Cienc. 
Nat. 9: 183, fig. 1. 1944. 

Podocarpus montanus sensu Knuth in Fedde, Repert. Sp. Nov. Reg. Veg. Beih. 43: 

95. 1928, not Lodd. 

An evergreen tree 30-35 m. tall with flat frondose branches and twigs, 
clothed with ovate-lanceolate leaves, opposite, sessile, up to 22 mm. long 
and 5 mm. wide in the lower parts of twigs grading down to 11 mm. long 
and 2.5 mm. wide toward the tips of the twigs. Leaves amphistomatic 
with median vein, spread out in one plane by twisting at the base with 
adaxial sides exposed on one side of the twigs and with abaxial sides of 
leaves exposed on the opposite side, as indicated externally by decurrent 
leaf bases and internally by orientation of xylem and phloem in vascular 
bundles. Buds naked. Leaves internally with hypoderm on both sides 
of the leaf interrupted by the stomata even at the midrib, vascular schleren- 
chyma of large fibres constantly present on the upper or xylem side and — 
of smaller fibres rarely present on the lower or phloem side (not altered 
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by orientation). Single median vascular bundle flattened in cross section 
and flanked by transfusion tissue extending laterally into the leaf tissue, 
but no accessory transfusion tissue nor isolated sclereids in the mesophyll. 
Palisade tissue developed on both sides of leaf depending upon exposure. 
Resin canals 3-11, the median one situated beneath the vascular bundle. 

“The male cones are placed at the apex of rather short, lateral axillary 
shoots borne by ordinary leafy branchlets. Each fertile shoot shows two 
to a few pairs of reduced and scale-like leaves (decussate arrangement; 
no twisting of the leaf bases). It carries one male cone terminally on the 
axis, and adjacently to this two cones in the axils of the uppermost pair 
of scales, and two more cones may in addition be placed in the same way, 
but some distance from the shoot apex.’’* 

Ovulate cones placed at the apex of short axillary shoots attached to the 
thicker branches rather than the more slender twigs. Each fertile shoot 
shows two growth zones belonging to two different seasons’ growth. 
Leaves of the older part usually smaller than vegetative leaves with twist- 
ing of leaf bases unless these leaves are reduced to scales, while the last 
season’s growth includes two to four or more pairs of broader ovate- 
orbicular decussate bracts (sterile cone scales) not twisted and appearing 
more gray-glaucous. The single inverted ovule borne in terminal position, 
with a single ovate bract on the side away from the micropyle. This 
ovular, slightly keeled bract, 4 mm. long by 3 mm. wide, persists and while 
essentially free from the ovule, adheres sufficiently near its base to fall 
away with the seed. Both ovules and seeds have a small crest at the 
terminal end. 

Seed obovoid, 20-30 mm. long and 12-18 mm. wide, not flattened, with 
micropyle bélow. The seed coat consists of an outer layer which becomes 
fleshy, a stony layer 1 mm. thick and an inner layer enclosing the endo- 
sperm. Both the stony layer and endosperm plus nucellus narrow to a 
conical spine or point at the micropyle, but covered by the fleshly layer of 
the seed so that this spinelike point is not observed unless the outer layer 
is removed. At the opposite end near the crest the stony layer is rounded. 
Hence, the crest is wholly a part of the fleshy layer, and may be broken 
off on mature seeds. These fruits become colored from blue-black to red, 
have been reported as edible (presumably as nuts) and are very attractive 
when ripe. 

DistrisuTion: Mountains of western Venezuela, eastern Colombia and Central Peru 
at altitudes between 1700 m. and 2600 m. 

SPECIMENS EXAMINED: 

COLOMBIA. Dept. Antioquia: W. A. Archer 541 (with seeds in pocket) from 
cultivation in Fredonia [fig. 37] (fUS). Dept. Cundinamarca: San Francisco, 
Cordillera Oriental, Garcia-Barriga 11038 (US, [fig. 35] 7Ill, with developing seeds 
attached) ; Garcia-Barriga 11041 (*US); Garcia-Barriga 11586 (US); Estacién San 
Bernardo, Dugand & Jaramillo 3962 (US). 

VENEZUELA. Tachira: between La Grita and Yetuines, Jahn 99 ({US) ; above 
La Grita, Steyermark 57112 (F, tll). Merida: no locality data, Pittier 12756 
(JUS); above La Carbonera, Steyermark 56049 (F, 7Ill); Canagua, Steyermark 
56370 (¥, Ill); no locality data, Sardi 6672 (Ven, fIll); above Jaji, Steyermark 
55999, with ovules, mature seeds in pocket [figs. 38, 39] (F, 7Tll). 

* From Florin (7), who personally examined the type specimen in the Herbarium of 
the Berlin Museum. Most of these details may be observed under magnification in 
Macbride’s photograph of the type specimen (F). 
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PERU. Prov. Junin: Oxapampa, Esposto 556 type, photo and fragment (7F) ; 
jfragment of Berlin specimen sent by Dr. Florin; Soukup 1801 topotype (TUS, [fig. 
36] Ill); seedling, Soukup 1801 (Il). 

There is considerable variability in the specimens examined with respect 
to the size of the leaves, their internal anatomy, and the seeds. In general, 
young branches of vigorously growing trees and lower branches are likely 
to have the longest leaves, which also vary due to position on the same 
twig. Old trees bearing reproductive branches usually have leaves that 
average much smaller. The seeds are shown in figures 38 and 39. 
Although this material occurs in the Andes at sites from 8° north of the 
Equator to 12° south latitude, the variations were found to intergrade and 
not to separate into categories. Only careful observations by field col- 
lectors and foresters will determine the existence of sub-species or varieties. 
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EXPLANATION OF PLATE 
PLATE V 


Fics. 35-39. Podocarpus Rospigliosii Pilg. Fic. 35. Garcia-Barriga 11038 (Ill) 
showing numerous female cones with single terminal ovules enlarging after pollination. 
This specimen has the smaller leaves usually associated with reproductive branches 
‘<x %. Fic. 36. Twig from Soukup 1801 (Ill) from vegetative branches with larger 
leaves. X 7%. Fic. 37. Archer 541 (US) Central part and one side of transverse sec- 
tion, above middle of leaf, showing 6 of its 9 resin canals. Vascular bundle has flat- 
tened form in cross section, but at this level, the transfusion tissue is not always 
developed into extreme wing-like extensions (cf. Fic. 4). Leaves are amphistomatic; 
hypoderm is interrupted (always where there are stomates occasionally in places without 
stomates) on both sides of leaf. XX 60. Fic. 38. Seed from Steyvermark 55999 (Ill). 
Bract may be seen at back of seed away from micropyle. x %. Fic. 39. Old 
seeds collected from litter under tree of same, showing seed intact at center, with outer 
layer partially removed at left and right, exposing micropylar spine-like extensions 
below xX %. 
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A TAXONOMIC REVISION OF PODOCARPUS 


IV. THE AMERICAN SPECIES OF SECTION EUPODOCARPUS, 
SUB-SECTIONS C AND D 


Joun T. BucHHoLz AND NETTA E, GRAY 


With eight plates 


THERE IS Now a large amount of Podocarpus material, Section Eupodo- 
carpus, available in American herbaria which has made possible new 
interpretations of old material and brought to light a number of new 
entities in the regions of Central and South America. The group of plants 
considered as a whole are characterized by a wide variation in size of 
plant, from shrub to tree over 35 m. tall, and in appearance of the ever- 
green foliage, the leaves varying from 1.5 cm. to 24 cm. long and 3 mm. to 
22 mm. wide. The leaves are symmetrically flattened and in leaf cross- 
section uniformly show upper hypoderm, a single vascular bundle with a 
single resin canal below and flanked by wing-like transfusion tissue, 
stomata only on lower surface, and palisade only on the upper side. Sub- 
section D, represented in this region by the single species, P. nubigenus, 
has the only American species in this section without organized accessory 
transfusion tissue and was noted by Orr (The Leaf Anatomy of Podo- 
carpus in Trans. Proc. Soc. Edinburgh 34 (1): 1-54. 1944). All other 
species belong to Sub-section C and show well-developed accessory trans- 
fusion tissue extending from above and below transfusion tissue to margin 
of leaf. The upper hypoderm was found to be interrupted only in P. 
guatemalensis, its varieties pinetorum and Alleni, P. Cardenasi, P. Sprucet, 
and P. salignus. Orr found interrupted hypoderm also in P. Parlatoret but 
in the examination of four specimens from Argentina and one from 
Bolivia we found no evidence of interruption. Auxiliary sclereids in 
palisade and mesophyll were first described by Orr in P. oleifolius. These 
are a constant character of P. pendulifolius, P. Pittieri, P. Rusbyi, and P. 
Matudai,; are usually present in leaves of mature trees of P. magnifolius 
and are absent in about a third of the collections of P. oleifolius and its 
varieties. Fibers accompanying the vascular bundle are consistently 
absent in P. Lamberti, P. Lamberti var. transiens, P. glomeratus, P. Car- 
denasii, P. Sprucei, P. tepuiensis, P. guatemalensis (not its varieties) and 
P. Parlatorei; are only rarely absent in P. coriaceus, P. oleifolius and P. 
Reichei ; and are often absent in P. Purdieanus, P. Urbanii, and P. salignus. 


124 JOURNAL OF THE ARNOLD ARBORETUM [VOL. XXIx 


KEY TO SECT. EUPODOCARPUS (AMERICAN SPECIES), 


SUB-SECT. C AND D 


Accessory transfusion tissue absent. Sub-sect. D. 
29. P. nubigenus. 
Accessory transfusion tissue well-developed. Sub-sect. C. 


Leaves not pungent or spine-tipped. 
Leaves relatively large, broad, flat, usually more than 6 cm. long, 5 mm. wide; 
terminal bud scales long-acuminate, 3-4 or more times as long as wide. 

Upper surface of leaf flat or very slightly grooved with the groove 
between two ridges above midvein, becoming essentially flat toward 

the tip; hypoderm continuous above. 

Leaves with vascular sclereids; without accessory sclereids. 
Leaves linear-lanceolate, attenuate, elongate-falcate, usually 
10-13 cm. or more long, 10-15 mm. wide. Upper epidermal 
cells 55-119 microns long. Female peduncles 7-10 mm. long; 
seed usually more than 8 mm. long, ridged along back and 
bluntly. crested (Caribbean) 22.2... eerie 1. P. coriaceus. 
Leaves lanceolate, rather short angustate, acuminate, 6-10 cm. 
long, 5-15 mm. wide, the lower leaves petioled; epidermal 
cells 24-66 microns long. Female peduncles 4-7 mm. long; 
seed up to 7 mm. long. 

Leaves 6-10 cm. long, 7-12 mm. wide. Pollen cones 3 cm. 


1loOneUCB raz rise eee cetera eee 2. P. Sellowii. 
Leaves 6 cm. long, 5-9 mm. wide. Pollen cones 1—2 cm. 
silonprer scien cetees 2a. P. Sellowii var. angustifolius. 


Leaves with both vascular sclereids and accessory sclereids, linear- 
lanceolate, attenuate, falcate, 8-14 cm. long, 8-15 mm. wide, flat 
above except for ridge at petiole and upwards. Female peduncles 
11-24 mm. long, slender. Seed nearly spherical or somewhat 
pear-shaped, 10-12 mm. long or longer, ridged along back and 
Chestedha GWeneze lay) <eeyp teres cle Sethe eke ieee eee oreo 30 Pe Pittcerk 

Upper surface of leaf raised above midvein, leaves usually 6-10 cm. long, 
5-7 mm. wide. 

Hypoderm interrupted above. Male cones axillary, solitary though 
aggregated near tip of branchlets, filiform, 3-3.5 cm. long, about 
1 mm. wide. Seeds narrowly oblong-ovoid with a large blunt 
crest. Epidermal cells 15-40 microns wide (S. Chile)........... 
iene lapatetoregagapseehaters arts Saati casei ipel sais 6 eatecees, Cen oR 20. P. salignis. 

Hypoderm continuous above. Leaves large, 6-15 cm. long, epidermal 
cells 8-20 microns wide. 

Lower vascular and auxiliary sclereids both absent. Female 
peduncles 9-18 mm. long; seeds sub-globose, more than 12 
mimisloney (MERIC) 3c). lpeaataveweiere teleriore Saree 4. P. Reichei. 
Vascular sclereids and auxiliary sclereids both present. 
Female peduncles short, not over 7 mm. long; seeds less 
thanclOvcms lotto eck eee een eee 5. P. Matudai. 
Female peduncles long, 9-18 mm. long; seeds very large, 
more than siZemm. Jone Cocawedtecc: caucasian meee 
se eeweecneeenenecss 0a P. Matudat var. macrocarpus. 
Leaves large (more.than 6 cm. long and 5 mm. wide, with a distinct groove 
above the midvein) or small (with or without groove and less than 6 cm. 
long and 5 mm. wide). 
Bud scales long, slender-attenuate, 3-4 times as long as wide. 
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Leaves with a ridge above midvein, or a groove between two ridges, 
sometimes becoming flat toward tip, at most 5 cm. but usually 
less than 3 cm. long, oblanceolate. Hypoderm continuous above; 
vascular sclereids present; auxiliary sclereids absent. Female 
peduncles 5 mm. long, receptacle 6 mm.; seed 6 mm. long (N. 
J SPW AD is 255 cs Se Sug ORS: CRORES CEE AE ey ite SE 6. P. Roraimae. 

Leaves with a distinct groove on upper side above midvein. 

Leaves more than 4 cm. long; epidermal cells 32-74 microns 
long. 

Leaves linear-lanceolate, 4-8 cm. long, 6-11 mm. wide, with 
revolute margin; stiffly arched-spreading, recurved; 
vegetative bud scales very large, becoming foliaceous 
(Vienezitelad coca. ehatotmmccaltes Serko 7. P. Steyermarkiz. 

Leaves ovate-lanceolate, oblong or obovate, thick and stiff, 
5-12 cm. long, 12-17 mm. wide (on vigorous shoots and 
saplings up to 17 cm. long and 24 mm. wide)........... 
ELD LGD Siam PASO Pera itt ree ee er eee i 8. P. magnifolius. 

Leaves less than 4 cm. long, lanceolate, somewhat channeled, 
2-3.5 cm. long, 4-7 mm. wide. Vascular and auxiliary 
sclereids both present; epidermal cells 11-22 microns long. 
Female peduncles 3-4 mm. long; receptacle well developed, 
conically spreading, often 2-seeded; seeds 7 mm. long 
(Bo livial esis ceeantrcy ened rte inn ee at ers 9. P. Rusbyi. 

Bud scales ovate, acute, obtuse or apiculate but not attenuate. 

Bud scales apiculate. 

Leaves small, less than 2.5 cm. long, 4-6 mm. wide, divaricately 
spreading, with a distinct groove above midvein, lanceolate. 
Vascular sclereids and auxiliary sclereids both absent (SE. 
WiOTIOZ UCLA) ieee cust a eee n 3. sete we Dv cvaneuss oy ire ets eh eas 10. P. tepuiensis. 

Leaves large, more than 4 cm. long and 7 mm. wide. 

Leaves essentially flat above, upper hypoderm continuous. 

At least some of the leaves on reproductive branches 
spine-tipped, with a ridge beneath midvein. Vegeta- 
tive bud scales apiculate and very thick at base, 
leaving transverse rhomboidal scars on stem 
(lamacayrarysse;cerecoste acs Sincneae 11. P. Purdieanus. 

Leaves never spine-tipped, oval, flat above or with 
only an inconspicuous groove between low ridges 
above and having a shallow 1 mm. wide groove 
beneath midvein (Trinidad)....... 12. P. trinitensis. 

Leaves linear-lanceolate with a ridge above midvein; upper 
hypoderm interrupted. 

Vascular sclereids and auxiliary sclereids absent. 
Vegetative buds small with scales having relatively 
long apiculus (Guatemala, Brit. Honduras)......... 
2 EES oy Oot ae RE CR ER EES ora 13. P. guatemalensis. 

Vascular sclereids present, auxiliary sclereids absent. 
Vegetative buds larger, bud scales obtuse, often 
short-apiculate. : 

Epidermal cells 22-66 microns long (Brit. Hon- 


duras).....13a. P. guatemalensis var. pinetorum. 
Epidermal cells 11-31 microns long (Panama)..... 
See ee 13b. P. guatemalensis var. Allenii. 


Vegetative bud scales acute or obtuse, usually not apiculate. 
Leaves flat above or nearly so. 
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Leaves small, less than 4 cm. long (except in juvenile 
specimens), sometimes with a spine at tip, auxiliary 
sclereids absent. 

Pollen cones fascicled; leaves erect or sub-patent. 

Leaves broadly linear, acute or obtuse, very thick. 
Pollen cones fascicled in 6 or more, on a scaly 
or leafy peduncle 15-20 mm. long, branched 
near top. Vegetative buds large, globose, with 
thin scales acute, obtuse or apiculate (Ecuador 
and! Colombia) a9. ohacteps te apereccess 21. P. Sprucez. 

Leaves linear-lanceolate, moderately thick, broadly 
acute, 3-4 cm. long, 3-4 mm. wide. Vegetative 
bud scales obtuse or acute, not apiculate. 
Pollen cones fascicled in 3-6 on a naked peduncle 
up to 10 mm. long (Brazil)...22. P. Lambertit. 

Pollen cones axillary; leaves patent or more spreading, 
linear-lanceolate, usually with a pungent spine at 
tip, sometimes without, 2.5-3 cm. long or longer. 
Pollen cones cylindrical, 4-5 mm. in diameter, on very 
short peduncles. Vegetative bud scales broad, acute 
OFLOBLUSE \CfamMaiCa)) 220 aia neler 14. P. Urbanizi. 

Leaves large, more than 6 cm. long, essentially flat (or with 
suppressed or inconspicuous groove between two ridges 
above), angustate, falcate, becoming 11 cm. long and 
drooping, with margin smooth and swollen, never 
revolute; auxiliary sclereids present (W. Venezuela)..... 
HERING PRL ROR Cee ede eS Grete ate 15. P. pendulifolius. 

Leaves with a distinct groove above midvein. 

Leaves large, usually more than 3-4 cm. long, 7 mm. wide; 
vascular and auxiliary sclereids present. 

Leaves linear-lanceolate, attenuate. Male cones sessile. 
Female peduncles 5-10 mm. long; seeds spherically 
elongated, their crests small (S. Mexico to Peru)..... 
PP ea CAPER ts iy, Bae REA oiaeiries = 16. P. oleifolius. 

Leaves oblanceolate (or oval) broadly acute or obtuse; 
pollen cones on peduncles 3-5 mm. long; seeds rela- 
tively longer than above, ridged at back, with 
promunent-Verestn LANs ow cesta arenes 
Metical Calera ates loa. P. oleifolius var. macrostachyus. 

Leaves intermediate between the above species and 
variety ; pollen cones peduncled; female peduncles 
and seeds similar to P. oleifolius (Costa Rica)... 
The MER ake 16b. P. oleifolius var. costaricensis. 

Leaves somewhat longer and wider than var. 
macrostachyus, tending to be more obtuse rather 
than attenuate. Seeds as in var. macrostachyus 
but on peduncles 10-18 mm. long (W. 
Venezuela)...16c. P. oleifolius var. trujillensis. 

Leaves small, less than 2 cm. long and 7 mm, wide. Vegeta- 
tive buds ovate acute, scales usually apiculate. Vascular 
and auxiliary sclereids both absent (SE. Venezuela)..... 


ROE ret EE BN Mie ERMA Ty tase MeO 10. P. tepuiensis. 


Leaves tipped by a spine (pungent). 
Vegetative buds with scales acuminate or long-apiculate. 
Leaves with accessory transfusion tissue. Pollen cones numerous, 
fascicled or grouped on a common peduncle. 
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Leaves broadly linear, rather short angustate, 1.5-5 cm. long, 2-4 mm. 
wide. 

Leaves erect to sub-patent, 3-5 cm. long, 3-4 mm. wide, often 
with a broad open groove above. Female peduncles 3-5 mm. 
long. Hypoderm continuous (Peru).....17. P. glomeratus.’ 

Leaves divaricate, 1.5-3 cm. long, 2-3 mm. wide, usually flat 
above, pale green and glaucous beneath; hypoderm inter- 
EUpted eG olivia wie ol ce Meewae ees 18. P. Cardenasi. 

Leaves narrowly linear, long-attenuate, 5-12 cm. long, up to 2.5 mm. 
wide. Female peduncles 7-8 mm. long; seed sub-globose, about 
> muni. lone s@Bolivias Argentina)... os oae.'.\.0 +5 19. P. Parletorei. 

Leaves without accessory transfusion tissue, linear-lanceolate with 2 
broad glaucous bands beneath (on each side of midvein). Pollen 
cones rarely fascicled or individually solitary and sometimes peduncled, 
may be aggregated near ends of twigs (sub-section D above)......... 
Shad eS Cree tas Re tisehan ets ancte she sts twa sreaamete nde As S MMOLCENULS: 
Vegetative buds with scales apiculate or obtuse. 
Bud scales apiculate. G 

Leaves large 7-9 cm. long, 10-12 mm. broad, oblong-lanceolate, shiny 
above with midvein scarcely manifest, stiffly short mucronate 
(juvenile or vigorous lower branches may have larger leaves and 
lacssthespine)'(Vamaica))rackoee soe steers il. P. Purdieanus. 

Leaves less than 7 cm. long. 

Leaves elliptical, 3-5 cm. long. 

Leaves narrowly elliptical, 7-10 mm. wide. Female 
peduncle 3-5 mm. long, receptacle 4-5 mm. long. Seed 
8-9 mm. long, conically crested (Cuba)...23. P. Leoni. 

Leaves broadly elliptical, 10-13 mm. wide; female recep- 
tacle 15-20 mm. long. Seed 10 mm. long with connical 
CLESt wn ( CUDA) meaecnroterans vista aetye tase) siemts 24. P. Victorinianus. 

Leaves linear or lanceolate, 1-4 cm. long. 

Leaves linear, about 4 cm. long, 6-7 mm. wide; female 
peduncle 3-4 mm. long; receptacle 5-7 mm. long; seed 
7=8 mm: long *(Cuwbal)ici2 . oss estan 25. P. angustifolius. 

Leaves elliptical, about 4 cm. long, 6-7 mm. wide; female 
‘peduncle about 3-4 mm. long; receptacle 6-7 mm. long; 
seed 7-8 mm. long (Cuba)........... 26. P. aristulatus. 

Leaves 1.2-2 cm. long, 3-4 mm. wide; female cone sessile (or 
peduncle 1 mm. long), receptacle 4-7 mm. long, 3-4 mm. wide; 
seed 6-7 mm. long, crested (Cuba)........ 27. P. Ekmaniti. 

Vegetative bud scales obtuse, seldom with minute apiculus. 

Leaves lanceolate, with and without a pungent spine at apex, less 
than 5 cm. long. 

Leaves 2.5-3 cm. long or longer, 4-5 mm. wide, usually (but 
not always) spine-tipped. Pollen cones solitary and axillary. 
Female cone on a very short peduncle (Jamaica)........... 
MIE PELE ENC LER ES DEO ieticn chek EL one AI 14. P. Urbanii. 

Leaves 1.5-2.8 cm. long, 4-6 mm. wide, with sharp pungent 
[= 125\ snaniee One spies CELA) yas ert veins scale 28. P. Buchit. 

Leaves similar, somewhat broader (Haiti)............... 
SES SOE: SR ues Grate at Arne 28a. P. Buchii var. latifolius. 

Leaves linear or linear-lanceolate. 

Pollen cones fascicled 6 or more, on a branched scaly or leafy 
peduncle 15-20 mm. long; leaves erect or sub-patent, linear 
or broadly linear, up to 4 cm. long or longer. Seed sub- 
globose. Hypoderm interrupted (S. Colombia, Ecuador)... 

ZN SPKUGeL, 
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Pollen cones fascicled, 3-6 on naked peduncle, up to 10 mm. 
long. Leaves narrowly oblong or linear-lanceolate, erect or 
patent, broadly acute, 3-4 cm. long, 3-4 mm. wide. Seed sub- 
globose. Hypoderm continuous. 

eaves snanrvoue wise ctince ceiertncrere 22. P. Lambertit. 
Leaves broader, up to 5 cm. long, 5 mm. wide...........-- 
fb cecttiee ei cation Meare 22a. P. Lamberti var. transiens. 


1. Podocarpus coriaceus L: C. Richard in Ann. Mus. Hist. Nat. Paris 16: 297. 1810 
(nomen), Comm. Bot. Conif. 14, pl. 1, fig. 3, 1826, not Hooker; Endlicher, Syn. 
Conif. 210. 1847, in part; Pilger in Pflanzenreich IV. 5(Heft 18): 87. 1903, in 
part; Urban in Symbolae Antill. 4: 71. 1903; Dallimore & Jackson, Handb. Conif. 
40. 1923, 1931; Florin in Svenska Vet.-Akad. Handl. ser. 3, 10(1): 279. 1931; 
Marshall, Trees Trinidad & Tobago 94. 1934, in part;! Parlatore in DC. Prodr. 
16(2): 509. 1868, in part; Grisebach, Fl. Br. West-Ind. Isl. 504. 1861; Van 
Tieghem in Bull. Soc. Bot. France 38: 169. 1891; Duss in Ann. Mus. Colon. 
Marseille 3: 608. 1897. : 

Podocarpus antillarum R. Br. ex Mirbel in Mem. Mus. Hist. Nat. Paris 13: 76. 
1825 (nomen). 

Taxus (?) lancifolia WikstroOm in Kongl. Vetensk. Acad. Handl. 76. 1827. 

Nageia coriacea O. Kuntze, Rev. Gen. 2: 800. 1891, in part; Britton & Wilson in 
NEY Acad: (Scix 6:9:326. 1926; 

Podocarpus salicifolia Klotzsch & Karsten ex Endl. Syn. Conif. 209. 1847 (nomen 
dubium)?; Williams & Williams, Useful & Ornamental Plants of Trinidad & 
Tobago, ed. 3, 11. 1929.4 

A tree up to 20 m. tall, spreading, with divaricate branching. Bud 

scales at tips of vegetative shoots long acuminate, arising from a broad 
base, sometimes becoming foliaceous. Leaves crowded, spreading, straight 
to sub-falcate, coriaceous, lanceolate, gradually long acuminate toward the 
tip, acute, narrowing at base to a short petiole, 10-12 cm. long, about 
10-11 mm. wide (larger in saplings and up to 22 cm. long and 17 mm. 
wide on lower sprout branches); midrib almost unnoticeable above or with 
a shallow groove, fairly broad and prominent beneath. Upper hypoderm 
continuous, rarely doubled except at margin and midrib, reinforced by rare 
larger fibers; epidermal cells 55—119 microns long and 18—33 microns wide. 
Pollen cones arising from buds axillary to leaves of previous year, solitary, 
sessile, cylindrical, surrounded at base by several large broad obtuse scales 
with the lowermost scales acutate, becoming 3—4 cm. long and 6 mm. wide. 
Microsporophylls with obtuse apiculus sparingly lacerulate. Seed cones 
solitary, axillary on short peduncles up to 7 mm. long; receptacle red, 
fleshy, 6—7 mm. long of 2-3 scales free at fleshy acute tips bearing solitary 
ovules. Seeds broadly ovoid or ellipsoid, up to 9 mm. long, 6-7 mm. wide, 
with distinct obtuse crests at apex and a slight ridge at back, with stony 
layer about 1 mm. thick. 

DistriuTion: Humid forests on hills and in wooded valleys of Caribbean islands 

from Puerto Rico eastward and southward to Trinidad. 


1 It is uncertain as to whether their reference to P. coriaceus L. C. Rich. applies here 
or to the P. trinitensis n. sp, 


* Name applies to a Karsten specimen from unspecified locality in Colombia, and may 
represent another species rather than the Caribbean plant. 
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SPECIMENS EXAMINED: 


PORTO RICO: Rio de Maricao, Britton, Stevens & Hess 2462 (TF, GH, *Mo, 
NY, US),* Britton, Stevens & Hess 2598 (NY, US), Sintenis 291 (+F, GH, +Mo, NY, 
US), Velez in 1928 (NY), F. H. Sargent 509 (+US); Cerro Gordo, San Germain, 
Velez 1102 ({NY); E! Ynque, Horn 306 (+NY), F. H. Sargent 288 (*US) ; detailed 
location unknown, Aboy in 1933 ({UC-2 sheets). 

MONTSERRAT: Chaner’s Mt., Shafer 611 (+F, NY, US). 

GUADELOUPE: Duss 2397 (+F, GH, +tMo, +NY-2 sheets, US), Questel 414 
(US), Stehle 885 (US), Anon. in 1824 (GH); 

DOMINICA: Morne Plat Pays, Hodge & Hodge 1655 (+NY); Morne Nichols, 
Hodge & Hodge 1909 (NY); Morne Trois Pitoris, Hodge 1378 (NY) ; Mt. Diablotin, 
Lloyd 914 ({NY). 

ST. KITTS: Mt. Misery, Britton & Cowell 372 (;NY-2 sheets, US). 

. MARTINIQUE: Duss 2097 (}F, GH, Mo, NY-2 sheets, Ph, US). 

TOBAGO: Salem Charleston Trace, Williams 11787 (}NY). 

TRINIDAD: Britton, Britton & Hazen 1007 (GH, +NY, US), Anon. in Sept. 1865 
(¢NY). 

2. Podocarpus Sellowii Klotzsch in Endl. Syn. Conif. 209. 1847; Eichler in FI. Brasil. 
4(1): 431, pl. 113, fig. 1 and pl. 114. 1863; Carriére, Traité Conif. 2: 645. 1867; 
Parlatore in DC. Prodr. 16(2): 509. 1868; Van Tieghem in Bull. Soc. Bot. France 
38: 169. 1891; Dallimore & Jackson, Handb. Conif. 55. 1923, 1931. 

Podocarpus Sellot Pilger in Pflanzenreich IV. 5(Heft 18): 88. 1903, in Nat. 
Pflanzenfam. ed. 2, 13: 247. 1926; Florin in Svenska Vet.-Akad. Handl. ser. 3, 
10(1): 280. 1931. 

An arborescent shrub up to 3 m. tall with branches and branchlets 
sub-opposite or 3—4 sub-verticillate. Buds, vegetative, with scales arising 
from an enlarged base, long acuminate, sometimes becoming foliaceous, up 
to 2 cm. long. New leaves moderately thin, becoming coriaceous, 
lanceolate, gradually narrowed above and below middle, acute, or some- 
times tending to be caudate, the base merging very gradually with a 
distinct petiole, 6-10 cm. long, 7-12 mm. wide, those of vigorous shoots 
up to 15 cm. long and 16 mm. wide; with a slightly raised midrib above 
(a slight groove between two ridges) and a ridge below very pronounced 
near petiole and tending to disappear toward the tip. Hypoderm con- 
tinuous above, vascular sclereids present above and below midvein, 
auxiliary sclereids absent; upper epidermal cells 24-66 microns long and 
15-24 microns wide. Pollen cones narrowly cylindrical, about 3 cm. long, 
2-2.5 mm. wide, solitary or fascicled, sub-sessile, surrounded at base by 
ovate-rotundate carinate scales; microsporophylls having triangular 
upturned, obtuse apiculus with lacerate margins. Female cones axillary 
and solitary on peduncles 5-12 mm. long; receptacle 5-8 mm. long, of 2 
or 3 fused scales not equal in length, bearing a single ovule near the obtuse 
tip of the uppermost. Seeds spheroidally elongated, 7-9 mm. long, 5-7 
mm. wide, with short blunt conical crest or crestless. 

DistripuTION: Southern Brazil. 


SPECIMENS EXAMINED: 
BRAZIL: Rio de Janeiro: Glaziow in 1872 (NY). Parana: Roca Nova, 
Dusén 7502 (GH, NY, US); Alexandra, Dusén 15479 (A), Dusén 8094 (US); Porto 


+ This symbol preceding the letter representing the herbarium in which the specimen 
is located indicates that leaves from the specimen were studied in cross-section. 


* The place of deposit of specimens is shown by the parenthetical letters as indicated 
in the first paper of this series. 
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de Lima, Dusén 7074 (GH, +Mo), Dusén 6982 (A, GH, Mo). Without specific 
locality: Sellow (ex Mus. Bot. Berlin) (asorypr, F, GH, NY, UC-2 sheets) ; 
Riedel (ex Herb. St. Petersburg) (GH, +US); Glaziouw 211 (ex Herb. Paris) (GH, 
TINS US) 
2a. Podocarpus Sellowii var. angustifolius Pilger in Pflanzenreich IV. 5(Heft 18): 
88. 1903; Dallimore & Jackson, Handb. Conif. 55. 1923, 1931. 
Differs from the species in having smaller, stiffer, more crowded leaves, 
more shortly angustate, usually up to 6 cm. long, 5-9 mm. wide, lighter in 
color on lower surface, with midvein below sometimes more prominent, the 
upper less distinct or with a groove between two low ridges tending to 
‘disappear toward the tip. Pollen cones smaller, 1-2 cm. long, 2 mm. 
wide, with apiculus of microsporophylls small or suppressed. Seeds 
unknown, 
DistripuTion: Southern Brazil. 
SPECIMENS. EXAMINED: 
BRAZIL: ‘Rio de Janeiro: Glaziou in 1888 (F). Parana: Murungava, 
Dusén 16503 (US); Casa Ypiranga, Dusén 15428 (A, GH-2 sheets, }Mo-2 sheets, NY). 
Without specific locality (position of this specimen doubtful) Barreto 8493 (7F). 


3. Podocarpus Pittieri* n. sp. 

Podocarpus coriaceus Pilger in Pflanzenreich IV. 5(Heft 18): 87. 1903, in part; 
sensu Pittier in Man. Plantas Usuales Venez. 258. 1926, non L. C. Rich.; sensu 
Knuth in Fedde, Repert. Spec. Nov. Reg. Veg. Beih. 43: 95. 1926, non L. C. 
Rich.; sensu Schnee in Bol. Soc. Venezol. Cienc. Nat. 9: 187. 1944, non L. C. Rich. 

Arbor ad 10 m. alta, trunco ad 40 cm. diametro; foliis in ramulis sub- 
confertis; alabastris summis perulis longe acuminatis insignitis, 5-15 mm. 
longis (interdum ad 25 mm., tum foliaceis); foliis coriaceis, lineari- 
lanceolatis, falcatis, angustatis, laevibus compressis, costa supra vix 
manifesta (petioli regione excepta), subtus elevata, 6-18 cm. longis, 7-16 
mm. latis; strobilis masculis (fide Schnee) solitariis sessilibus basi 
squamulis nonnullis circumdatis, cylindricis, ad 4 cm. longis; strobilis 
femineis pedunculo gracili insidentibus, ad 12-24 mm. longis, receptaculo e 
squamis 2-3 coalescentibus demum incrassato-carnosis, 6-10 mm. longis, 
5-7 mm. latis; seminibus late ovoideis, 8-12 mm. longis, 7-9 mm. latis, 
crista minima. 

DIstRIBUTION: Coastal ranges of northern Venezuela in the dense high forests at 
1400-2130 meters. , 

SPECIMENS EXAMINED: 

VENEZUELA: Federal District: Altos de Galipan, Cerros del Avila, Boca 
de Tigre, altitude 1600 meters, H. Pittier 8298 (Typr in +Gray Herb. Harv. Univ., 
F, US); Lasser 999 ({US); Tamayo 1382 (US); Williams 10633 (F); Delgado 205 
(F, US); Steyermark 55098 (F, Ill); Puerto la Cruz, Jahn 7395 (US); Whitford 50 
(GH); upper cotiza near Caracas, Pittier 7396 ({GH, US); on crest near Caracas, 
Curran and Haman 1110 (GH, NY, US); east of El Junquito, Steyermark 57035 
(F, fIll); prope Coloniam Tovar, Fendler 1228 or 1288 (GH, *Mo, YU). Province 
unknown: Williams 9929 (F). 


Inasmuch as up to this time these specimens have been included under 
P. coriaceus the leaf anatomy has been studied for comparison with the 


* Named in honor of Dr. Henri Pittier, botanist in the Ministry of Agriculture, 
Venezuela, who, through collecting, publishing and directing research, has greatly 
increased the knowledge of the floras of Venezuela and Costa Rica. 
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above species and striking differences observed. In P. Pittieri the lower 
hypoderm fibers are almost twice as large as the upper while in P. coriaceus 
these are scarcely larger than the upper. Scattered in the palisade and 
mesophyll are found auxiliary sclereids (Plate I, Fig. 2). These are of 
the type resembling in shape the cells of the tissues in which they are found 
but enlarged and having thickened laminated pitted walls and lacking 
cell contents. 

4. Podocarpus Reichei* n. sp. 

Podocarpus guatemalensis Reiche in Mexico Forestal 5: 77-78. 1927. 

Podocarpus coriaceus Karsten in Ber. Deutsch Bot. Gesell. 11. 1897. 

Arbor ad 20 m. alta, 6 cm. diametro, cortico griseo valde rimoso; 
perulis (alabastris vegetativis) longe attenuatis (Plate I, Fig. 1), rigidis 
erectisque, 4-10 mm. longis, apice tantum subreflexis; foliis crassis, 
coriaceis, lanceolatis, interdum falcatis acutisque, 7-12 cm. longis, 11-16 
mm. latis, costa supra proeminente utrinque canaliculata margine subre- 
voluto; strobilis masculis solitariis vel geminatis, cylindricis ad 5 cm. 
longis; strobilis foemineis pedunculis 9-18 mm. longis fultis, bracteis 
sterilibus in receptacula confluentibus ovulum unicum vel duo obscure 
cristate proferentibus; receptaculo quam 12 mm. longiore, demum carnoso, 
sapido, rubescente, ultimo atro-brunneo; semine magno, ovoideo, obtuse 
cristato, grosse rugoso, ca. 15 mm. longo, 12-13 mm. crasso, in sicco 10-12 
mm, tantum longo. 

DistrIBuTION: East central Mexico in mountains of Pueblo, Vera Cruz and San 
Louis Potosi at altitudes of 1000-3500 meters in mixed pine-hardwood-podocarpus 
forests on moist slopes. 

SPECIMENS EXAMINED: 

MEXICO: Puebla: Escarpment above Huauchinango, 6400 ft. A. J. Sharp 
441222 (type in tHerb. Univ. Ill., Tenn); region of Huauchinango, Reiche, in 1927 
(FUS) ; Gilly, in 1943 (FI, Mex) ; Sharp 45338 (Ill, Tenn), Sharp 45338a ({Ill, Tenn), 
Sharp 441227 (fll, Tenn). San Louis Potosi: Cerro Prieto west of Xilitla, 
Sharp 46286 (7lll, Tenn). Vera Cruz: below Atzalan, Sharp 46150 (7{Ill, Tenn). 
Cultivated: near Jalapa, Rose & Hay 6192 ({US). 

COSTA RICA: Calle de Guadelupe, Orozco 324 (F). 

The leaf cross-sections show a continuous upper hypoderm of small 
fibers, 14-18 microns in diameter, with the lower scarcely any larger. 
Auxiliary sclereids are absent in the palisade and mesophyll and only upper 
vascular sclereids are present. For such large leaves, this lack of support- 
ing sclereids is notable. In fact, the amount of sclerotic tissue seems to 
bear no relation to the size of the leaves as the very small leaves of other 
species are often abundantly supplied. The upper epidermal cells are 
long and narrow, not over 16 microns wide, and the walls are not wavy. 
Pollination, according to Reiche, in April and May. 

5. Podocarpus Matudai Lundell in Phytologia 1(6): 212. 1937. 

A large tree, sometimes with trunk up to 1.5 m. or more in diameter. 
Terminal buds large with angustate-lanceolate, somewhat spreading scales. 
* Named in honor of the late Prof. Karl Reiche, an eminent explorer in plant geography 
and an authority of the floras of Mexico and Chile. From 1911-1920 he was professor 


of botany at the National University of Mexico, during which time he published a 
number of carefully prepared treatises in botany and biology. 
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Leaves coriaceous, lanceolate, narrowly acute at apex, narrowed to a 
petiole below, with a somewhat rounded ridge above midvein, becoming less 
prominent toward apex and less prominent below, 4—9 cm. long, 10-15 mm. 
wide on mature reproductive branches (up to 16 cm. long and 19 mm. wide 
on vigorous shoots). Leaf cross-sections show scattered auxiliary sclereids 
in palisade and mesophyll and vascular sclereids both above and below 
bundle. Pollen cones sessile, cylindrical, arising from axillary buds of 
previous season’s growth, becoming 3—3.5 cm. long, 4 mm. wide, surrounded 
by broad, carinate apiculate scales, shedding pollen in January or later. 
Microsporophylls with upturned obtuse apices with scarious, denticulate 
margins. Seed cones on short peduncles 4-6 mm. long, receptacle of a 
pair of fused thickened scales 4-6 mm. long, with short obtuse apices. 
Seed 8-10 mm. long, 7-8 mm. wide, with a blunt crest scarcely evident. 

~ DistripuTiIon: Fog forests in southern Mexico at 1250-2370 m. 

SPECIMENS EXAMINED: 

MEXICO: Chiapas: Mt. Pasitar, Matuda 698 (type coll., jMich, US), Matuda, 
January 1937 (GH); Mt. Ovando, Matuda 1847 (7Mich, tA), Matuda 956, July 
1938, (A, +F, NY, US), Matuda 698, December 1936, (F) ; Triunfo, XYolocoitsi & Sharp 
45978 (7Ill, Tenn). 
5a. Podocarpus Matudai var. macrocarpus n. var. 


A speciei forma typica differt seminibus valde majoribus ecristatis, 
receptaculo minore, 12-17 mm. pedunculato (Plate I, Fig: 1); seminibus 
epicarpio haud exsiccato subsphaericis ad 18 mm. longis, 14 mm. latis 
(Plate II, Fig. 2). Perulis formae typicae at brevioribus; strobilis 
masculis 4—5 cm. longis, in anthesi quam speciei fortasse longioribus. 

DistripuTion: In southern Mexico, State of Chiapas, and in adjacent mountain 
ranges of Guatemala. Altitude~ 200-2600 meters, moist slopes in cloud forests and 
below. 

SPECIMENS EXAMINED: 

MEXICO: Chiapas: Mt. Ovando, Matuda 956, April 1936 (TYPE in Herb. 
Univ. Mich., +A), Matuda 698, August 1936 (7GH), Matuda, November 1939, (FF). 

GUATEMALA: Dept. Huehuetenango: Sierra de los Cuchumatanes, Cerro 
Huitz, Stevermark 48589 (TF), Stevermark 48543 (FF); Cerro Canana, Stevermark 
49105 ({F); between Xoxlac and Nucapuxlac, Stevermark 48921 (7F); between Cerro 
Chiblac and Finca San Rafael, Stevermark 49472 (FF). Dept. Chiquimula: 
Cerro Brujo, Steyermark 31091 (7F). Dept. El Progreso: between Finca San 
Miguel and summit of mountain, Stevermark 43803 (TF). Dept. Guatemala: 
Aguilar 613 (¥F). 

The pollen cones mature earlier than in the species, are 5—6 cm. long in 
August, probably shedding their pollen in autumn, 


6. Podocarpus Roraimae Pilger in Notizbl. Bot. Gart. Berlin 5: 299, 1913; Ule in 
Bot. Jahrb. 52(Beibl. 115): 48. 1914; Knuth in Fedde, Repert. Spec. Nov. Reg. 
Veg. Beih. 43: 95. 1928; Gleason in Bull. Torrey Bot. Club 58: 315. 1931. 

A tree 10-15 m. tall with dense foliage crowded on numerous branched 
branchlets. Terminal buds globose with outer scales acuminate-attenuate, 
becoming foliaceous from an enlarged base. Leaves oval or obovate to 
oblanceolate, shortly totundate-angustate, at tip somewhat obtuse, grad- 
ually narrowed toward base into a short petiole, 1.5—3 cm. long, 4-7 mm. 
wide (those of vigorous lower branches and juvenile foliage shortly sub- 
apiculate, up to 6 cm. long and 8 mm. wide), shiny dark green above, dull 
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green beneath, with an indistinct ridge above the midvein, often replaced 
(especially toward tip) by two smaller ridges with a groove between. 
Leaf cross-sections show hypoderm continuous, reinforced by larger fibres: 
no auxiliary sclereids in palisade or mesophyll (Plate I, Fig. 3). Pollen 
cones unknown. Female peduncle 4-5 mm. long, receptacle 6 mm. long, 
4 mm. wide. Seed elongated, 6 mm. long, 4 mm. wide, with ridge and 
minute crest. 

Distrieution: Venezuela-Brazil border westward to Mt. Duida at 2000-3000 m. 

SPECIMENS EXAMINED: 

VENEZUELA: State of Bolivar: Mt. Roraima, Ule 40 (type photograph GH, 
fragment 7F) ; Steyermark 58949 (F-2 sheets, 7Ill) ; Mt. Duida, summit of Peak No. 7, 
Tate 659 (NY, 7US). 

7. Podocarpus Steyermarkii* n. sp. 

Arbor 7-12 m. alta; ramulis foliis confertis insignitis, alabastris summis 
squamis longe attenuatis 5-16 mm. longis (vel longioribus tum sub- 
foliaceis); foliis coriaceis, lanceolatis, arcuatim patentibus, 4-8 cm. longis, 
6-11 mm. latis, supra laete viridibus, per costam bene sulcatis, margine 
subrevolutis, subtus pallidioribus ad subargenteis, costa elevata; strobilis 
miasculis ignotis; strobilis foemineis pedunculis crassis 7-10 mm. longis 
fultis, receptaculo 7-8 mm. longo; semine viridi subargenteo, grosse striato 
minuteque cristato. 

Distrigution: Venezuela, southeastern part; seen at only one place along small 
stream near its source, 2100-2400 m. alt. 

SPECIMENS EXAMINED: 

VENEZUELA: State of Bolivar: upper slopes of Carrao-Tepui, Steyermark 
60876 (rere in Chicago Natural Hist. Museum, 7IIl). 

Cross-sections of the leaves show upper hypoderm continuous, the fibers 
large, 20-26 microns in diameter, and reinforced by additional scattered 
larger fibers; vascular sclereids very abundant above bundle, rare below; 
auxiliary sclereids lacking in palisade and mesophyll (Plate III, Fig. 3). 


8. Podocarpus magnifolius n. sp. 

Arbor ad 20 m. vel ultra alta, trunco erecto ramis suberectis patentibus; 
ramulis robustis, alabastris summis magnis, squamis crassis_breviter 
acuminatis; foliis coriaceis erecto-adscendentibus, supra saturate viridibus, 
late lanceolatis, minoribus interdum oblanceolatis, subtus pallidioribus in 
ramulis maturis 5-9 cm. longis, 12-17 mm. diametro, interdum ad 17 cm. 
longis, 24 mm. latis, acutis vel breviter acuminatis; foliis minimis interdum 
obtusis; folio supra per costam eprofunde canaliculato, canaliculo interdum 
utringque marginato, subtus costa obtusa, lamina in petiolum alatum ad 
3-5 cm. longo confluente; strobilis masculis sessilibus, solitariis axillaribus | 
(immaturis tantum visis) squamis plurimis basi insignitis, sporophyllis 
arctius imbricatis, apice bene evolutis, acuti-obtusis, scariosis, denticulatis. 

Distriwution: In southeastern Venezuela on southeast-facing slopes of Ptari-tepui 
at 1530-1600 m. altitude and in Bolivia at 850-950 m. altitude; should appear in 
nearby Brazil. 

*Named for Julian A. Steyermark, of the Chicago Museum of Natural History, 


in recognition of his contributions to the knowledge of plants of Central and South 
America, especially through his collections from hitherto unknown regions. 
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SPECIMENS EXAMINED: 
VENEZUELA: State of Bolivar: on Ptari-tepui, Steyermark 59989 (TYPE in 
' Chic, Nat. Hist. Mus., tIll) ; Stevermark 60035 (sapling) ({F, Ill). 

BOLIVIA: Dept. La Paz: Prov. Larecaja: Copacabana, Krukoff 11273 (7A, 
NY, US). CULTIVATED: Brazil, Jardim Botanico, San Paulo, Hoehne 29363 
(NY). 

Leaf-cross-sections show continuous upper hypoderm, doubled, fibers 
large, 18-26 microns in diameter; vascular sclereids very abundant both 
above and below bundle; auxiliary sclereids occasionally present in meso- 
phyll but absent in palisade; epidermal cells 50-70 microns long. 


9. Podocarpus Rusbyi* n. sp. 

Podocarpus salicifolius sensu Britton in Bull. Torr. Bot. Club 16: 13. 1889, non Kl. 
& Karst. 

Arbor vel frutex foliis confertis, perulis in alabastris summis longe 
attenuatis ad 16 mm. longis; foliis coriaceis, lanceolatis, acute acuminatis, 
_ 2-3.5 cm. longis, 4-7 mm. latis, per costam bene canaliculatis, ad marginem 
deminutis, costa subtus bene manifesta ad petiolum carinata; strobilis 
masculis ignotis; strobilis foemineis pedunculo 3-4 mm. longo fultis, 
receptaculo 6-7 mm. longo, bracteis in apice divaricatis interdum 2-carpiis; 
semine ad 7 mm. longe per longitudinem costulato, obtuse cristato (Plate 
IV, Fig. 1). 

DistTRIBUTION: Only in Bolivia, altitude 10,000 ft. 

SPECIMENS EXAMINED: 

BOLIVIA: Mapiri, Rusby 2463, April 1886, (rypr in Herb. N. Y. Bot. Gard., GH, 
Til, Mich, Ph, }UC, US-2 sheets) ; Cocopunco, Tate 369 (*NY). 

Cross sections of the leaves show continuous upper hypoderm of small 
fibers, 12-18 microns in diameter; vascular sclereids abundant both above 
and below bundle on either side of resin canal; auxiliary sclereids few in 
palisade and mesophyll. Upper epidermal cells 11-22 microns long. 


10. Podocarpus tepuiensis n. sp. 


Arbor 10-15 m. alta trunco ad 30 cm. diametro; alabastris parvis, 
perulis late triangularibus, apiculatis, 2 mm. longis; foliis dense confertis 
late lanceolatis, acutis, 1.5-2 cm. longis, 4-5 mm. latis, per costam 
canaliculatis, costa subtus ad medium inferum proeminente, laminae mar- 
gine subrevoluto, supra lucidis saturateque viridibus, subtus viridibus, 
basi cuneatis, sessilibus vel brevissime pedunculatis; strobilis masculis 
solitariis, axillaribus, sessilibus ad 1 cm. longis, 1.5 mm. crassis; micro- 
sporophyllis apice scariosis deflexis; seminibus 7 mm. longis, 4 mm. 
crassis, cristato-rostratis. 

DistripuTion: On forested south-facing sandstone slopes on Mt. Ptari-tepui, 
1700-1800 m. altitude, in Venezuela. 

SPECIMENS EXAMINED: 

VENEZUELA: State of Bolivar: Ptari-tepui, Steyermark 59716 (tTypE in Chicago 
Nat. Hist. Mus., jII), Steyvermark 59715 (F, +Ill). 


* Named for Henry H. Rusby who contributed the type specimen of this species. He 
was formerly Professor of Pharmacognosy at Columbia University, N. Y., and he 
collected widely in South America, both naming and describing many species. 


1948] BUCHHOLZ AND GRAY, REVISION OF PODOCARPUS 135 


Cross sections of leaves show continuous upper hypoderm, sometimes 
doubled, fibers up to 25 microns in diameter; lower hypoderm twice as 
large as upper; auxiliary and vascular sclereids both absent. 


11. Podocarpus Purdieanus Hooker, Icon. Pl. pl. 624. 1844; Endlicher Syn. Conif. 

210. 1847; Lindley & Gordon in Jour. Hort. Soc. London, 5: 223. 1850; Carriére 
in Jacques & Herincq, Man. des Pl. 4: 369. 1857, Traité Conif. 446. 1855, ed. 2, 
647. 1867; Gordon, Pinetum 281. 1858; Parlatore in DC. Prodr. 16(2): 510. 
1868; Grisebach, Fl. Brit. West-Ind. Isl. 504. 1861, in part; Fawcett, Econ. Pl. 
Jamaica 64-65. 1891; Van Tieghem in Bull. Soc. Bot. France 38: 169. 1891; 
Fawcett, Pl. Jamaica 49. 1893; Dallimore & Jackson, Handb. Conif. 55. 1923, 
1931; Florin in Svenska Vet.-Akad. Handl. ser. 3, 10(1): 280. 1931. 

Podocarpus jamaicensis Hort. in Gordon, Pinetum 281. 1858. 

Podocarpus mucronata Hort. in Carriére, Traité Conif. 446. 1855. 


A tree up to 40 m. high or higher with trunk diameter up to 1 m. with 
spreading branches. Twigs moderately short without numerous branch- 
lets. Terminal buds with scales thick below, becoming thin and scarious 
at margins and with a spine-like apiculus, leaving transverse rhomboidal 
scars on stem. Leaves subspatulate-lanceolate, coriaceous, shiny above, 
paler bright green beneath, with a slight groove between ridges or a ridge 
above (in lower half of leaf) with margin sometimes tending to be revolute 
and with midrib raised on lower side only near petiole. Leaves of repro- 
ductive branches usually 4-9 cm. long, 8-14 mm. wide, with short spine 
at apex (those of vigorous branches and young plants up to 14 cm. long 
and 17 mm. wide), sometimes slightly falcate, narrowly acute at apex but 
sometimes without spine. Leaf cross-sections show continuous upper hypo- 
derm, rarely doubled; vascular sclereids present or absent; auxiliary 
sclereids absent. Pollen cones solitary, axillary, cylindrical, up to about 
15 mm. or more in length. Female cones axillary, on peduncles 2-4 mm. 
long with receptacle of 2 fused thickened scales nearly equal in length and 
with carinate spreading triangular tips. Seed oblong, 8 mm. long, 5 mm. 
wide, with a conical obtuse crest. 

DIsTRIBUTION: Jamaica, mountains of central and eastern regions at elevations 
of 2400-3500 ft. 

SPECIMENS EXAMINED: 

JAMAICA: near Troy, Harris 8716 ({F, NY, US), Harris 8828 ({F, NY, US); 
Mt. Diablo, Harris 8989 ({F, NY), Buchholz in 1946 (Ill) ; Holly Mount, Harris 6629 
(F, }NY, Ph); Union Hill near Moneague, Britton & Hollick 2798 ({F, {NY, US); 
Albert Town, Amon. in 1943 (Ill) ; locality not given, Purdie ({F, ¢UC). 


12, Podocarpus trinitensis n. sp. 

Podocarpus coriaceus sensu Marshall, Trees Trinidad & Tobago 94. 1934, in part, 

non. L. C. Rich. 

Arbor parva; perulis quam 3 mm. brevioribus, triangularibus attenuatis 
apiculatisque, alabastris summis globosis; foliis coriaceis lanceolatis vel 
oblanceolatis apice acutis vel late acutis, interdum obtusis (tum oblance- 
olatis), ad basem in petiolum alatum coarctatis, supta lucidis, costa 
manifesta, marginibus leviter subrevolutis subtus laevibus canaliculatis, 
3-6 cm. longis, 7-10 mm. latis; strobilis masculis ignotis; strobilis 
foemineis axillaribus pedunculis ca. 7-8 mm. longis; semine (sicco) 7-8 
mm. longo ecristato vel perobscure cristato (Plate IV, Fig. 2), costulis 
nullis; receptaculo semen longitudine aequante. 
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DISTRIBUTION: Forests on mountain slopes in Trinidad. 

SPECIMENS EXAMINED: 

TRINIDAD, B. W. 1: Valencia road, Broadway 7151, May 1929, with seeds (TYPE 
in +Mo. Bot. Gard. Herb. ¢US); Trurure river forests, Broadway 7702 ({US); 
Mt. Tucuche, Britton, Hazen & Mendelson 1246 ({GH, NY, US). 

CULTIVATED: Trinidad, Bot. gardens, Broadway 7277 ({F, +Mo, US). 

Leaf cross-sections show continuous upper hypoderm; vascular sclereids 
always present above bundle, sometimes below; auxiliary sclereids absent 
in palisade and mesophyll. 

If this entity is the tree described by Marshall under P. coriaceus, as 
seems likely, one may add the following to the description: fairly large 
tree with trunk often fluted up to 80 cm. in diameter with dark grayish 
brown bark, fairly smooth, the inner bark pinkish red, fading to almost 
white. Pollen cones slender, up to 2 cm. long. His description of pollen 
cones (slender up to 34 in.) is too small. However, there is evidence that 
P. coriaceus actually occurs on Trinidad; if so, only a part of Marshall’s 
description may apply to this species and to the one occurring on Tobago 
Island. 

13. Podocarpus guatemalensis Standley in Proc. Biol. Soc. Wash. 37: 49-50. 1924; 
Pilger in Nat. Pflanzenfam. ed. 2, 13: 247, 1926. 

A tree up to 20 m. high with trunk up to 70 cm. in diameter with smooth 
reddish brown bark, upright habit of growth with spreading crown. 
Vegetative buds spherical or ovoid with broad ovate bud scales apiculate 
or obtuse, scarious at margins or not so. Leaves lanceolate, with a distinct 
ridge at midvein, flat or depressed below midvein, cuneately narrowed near 
base, angustate toward apex, sometimes falcate, those of lower branches 
or saplings up to 14 cm. long, 10-12 mm. wide, those of mature reproduc- 
tive branches usually up to 10 cm. long and less than 10 mm. wide. Cross- 
sections of leaves show the upper hypoderm to be interrupted and no 
auxiliary sclereids in palisade or mesophyll; leaves of the species show no 
vascular sclereids. Pollen cones cylindrical, arising from special buds 
axillary to leaves or scales of previous year’s growth. Seed cones axillary 
to leaves (formed in year of pollination). Seed on short peduncles up to 
4—5 mm. long, receptacles up to 7 mm. long; seeds ellipsoidal up to 8 mm. 
long (dry) with small conical crests. 

The above description is based largely upon mature specimens included 
under the variety pinetorum. There may be some question as to the 
identity of the plants named P. guatemalensis by Standley and P. pine- 
torum by Bartlett. Standley’s type specimen is admittedly that of a 
sapling which may be from seeds derived from near-by British Honduras, 
where the upland variety is abundant. We find the leaves differing in 
size as sapling and mature foliage in related species of Podocarpus may 
differ. The vegetative buds of P. guatemalensis are ovoid, while those 
of var. pinetorum are usually more spherical. The bud scales of P. 
guatemalensis are ovate and apiculate while those of the var. pinetorum are 
obtuse, broadly acute, sometimes somewhat apiculate or with only a few 
of the outer scales apiculate (Plate V, Figs. 1 and 2). In leaf anatomy 
we have found that the leaves of P. guatemalensis do not possess vascular 


1948 | BUCHHOLZ AND GRAY, REVISION OF PODOCARPUS 137 


sclereids while those of the upland variety have this character. However, 
the leaves of the type specimen of P. guatemalensis may represent juvenile 
conditions or leaves of intermediate condition, which might be expected 
to develop the characteristics of the variety when fully mature. These 
two entities must evidently be merged in some way and, following the 
rules of priority, the British Honduras plants become a variety under P. 
guatemalensis. 

DistripuTion: In low land at Puerto Barrios, in Guatemala. 

SPECIMEN EXAMINED: 

GUATEMALA: Dept. Izabal: Puerto Barrios, Standley 25090 (+US, +GH). 
13a. Podocarpus guatemalensis var. pinetorum (Bart.) n. comb. 

Podocarpus pinetorum Bartlett in Publ. Carnegie Inst. Wash. 461: 21. 1935. 

Differs from species in having much larger terminal buds with broader, 
thicker scales. Leaves shorter, narrower, and thicker. Cross-sections of 
the leaves consistently show vascular sclereids above bundle (Plate VI 
Fig. 1). Upper epidermal cells 22-66 microns long, 11-22 microns wide. 


DistrisuTion: River valleys in coastal ranges of British Honduras. 


) 


SPECIMENS EXAMINED: 


BRITISH HONDURAS: El Cayo District: Mt. Pine Ridge, Bartlett 13109 
(A, type coll. fMich, NY, US). Belize District: Gentle 3452 (A, +F, NY, 
Mich). Toledo District: Monkey River, Gentle 3967 (A, {NY, US). Southern 
District: Stann Creek Valley, Stocker 18 ({F), Burns 21 ({F, US); Gentle 3159 
(A, DS, {Mich, NY); Schipp 969 (A, F, GH, Mich, {Mo, NY, UC). District not 
given: Temash River, Kinloch 49 (+F, NY, US), near Middlesex, Schipp 441 (A, 
F, CAS, GH, Mich, Mo, NY, UC), Schipp 444 (A, *F, GH, Mich, Mo, NY, UC); 
Schipp in 1929 (F, {US). 
13b. Podocarpus guatemalensis var. Allenii (Standley) n. comb. 


Podocarpus Alleniit Standley in Woodson & Schery, Ann. Mo. Bot. Gard. 28: 409. 
1941. 


Trees 33-36 m. Leaves smaller than species or var. pinetorum, 4.2—-6.7 
cm. long, 7.5-10 mm. wide on mature trees (juvenile foliage 9.5 cm. long, 
12-13 mm. wide). Leaf cross sections show vascular sclereids above and 
below bundle. Upper epidermal cells 11-31 microns long, 8.5-15 microns 
wide. 

DistTRIBUTION: Cerro Campana in Panama; seedlings abundant in cut-over forests. 

SPECIMENS EXAMINED: 

PANAMA: Prov. Panama: Cerro Campana, Allen 2437 (tF, Mo), Allen 2424 
(*F seedling). Prov. Cocle: La Mesa, Allen 2298 ({F); near Bocas del Toro, 
Cox in 1933 (fUS). 

COSTA RICA: South of Cartago, Chrysler & Roever in 1940 ({NJU seedling). 
14. Podocarpus Urbanii Pilger in Pflanzenreich IV. 5 (Heft 18): 89. 1903; Pilger 

in Nat. Pflanzenfam. ed. 2, 13: 247. 1926; Dallimore & Jackson, Handb. Conif. 
57. 1923, 1931; Florin in Svenska Vet.-Akad. Handl. ser. 3, 10(1): 280. 1931. 
Podocarpus coriacea Hook. in Lond. Jour. Bot. 1: 656, pl. 9. 1842, non Rich.; 
Endlicher, Syn. Conif. 210. 1847, in part; Grisebach, Fl. Brit. West-Ind. Isl. 
504. 1861, in part; Parlatore in DC. Prodr. 16(2): 509. 1868, in part. 
Podocarpus Yacca G. Don in Lond. Hort. Brit. ed. 2, 388. 1832 (nomen), non 
Don ex Sweet Hort. Brit. ed. 3, 622. 1839. 


A small tree seldom more than 10 m. high, with short thickly leafy 
branchlets. Terminal buds globose with many thin keeled broad obtuse 
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scales, the outer sometimes minutely apiculate. Leaves stiffly coriaceous, 
straight, narrowly lanceolate, pungent-apiculate but sometimes only acute 
or becoming obtuse, gradually. narrowed below to a subsessile base, 2.5—3.5 
cm. long, 4-7 mm. wide. Midvein slightly raised above in lower portion 
of leaf, marked by a non-stomatiferous stripe, slightly depressed, flat or 
sometimes raised in stripe-like wrinkles, below. Leaves of seedlings or 
small shaded branches may exceed 5 cm. Cross-sections of leaves show 
continuous upper hypoderm, fibers 18 microns in diameter, vascular 
sclereids occasionally present above; auxiliary sclereids absent. Pollen 
cones solitary, axillary to leaves of a previous year, sessile, surrounded by 
numerous thin scarious scales, the outer smaller, carinate and minutely 
apiculate, cylindrical, 12-15 mm. long, 4 mm. wide. Microsporophylls 
with upturned apiculus well developed, obtuse and scarious at margins. 
Female cones of a pair of fused thickened scales forming a receptacle 7 mm. : 
long, the divergent tips triangular, acute, and sharply keeled on peduncles 
2-4 mm. long. Seeds ovoid 7 mm. long, 4 mm. wide with a 1 mm. long 
conical obtuse crest. 

DISTRIBUTION: Jamaica, Blue Mountains between 4500 and 7300 ft. 

SPECIMENS EXAMINED: 

JAMAICA: Cinchona, Harris 7798 (*F, NY, Ph), Harris 11117 (+F, NY, US), 
Harris 8305 (*F, NY), Harris 8490 (NY), Harris 8489 (NY), Harris 9199 (A), 
Harris & Lawrence C15253 ({US), Britton 130 (NY), Hart 1086 (US), Buchholz 
in 1946 (Ill); Blue Mountain, Bancroft & Miller 17 (US), Hart s.n. ({F), Hunnewell 
& Griscom 14107 (GH), Chrysler 2038 (NJU, Penn), Sargent in 1885 (7A), Maxon 
1440 (US), Alexander (?) 274 in 1850 ({NY), Anon. in 1943 (Ill); Morce’s Gap, 
Rehder in 1903 (A, NY), Buchholz in 1946 (Ill), Purdie in 1844 (NY), Alexander 
in 1850 (NY); Mossman’s Peak, Maxon 9784 (GH, US). 

15. Podocarpus pendulifolius n. sp. 


Arbor parva 6—7 m. alta (fide Steyermark: monoica); ramulis crassis, 
alabastris magnis globulosis; perulis late ovatis, saepius obtusis scariosisque, 
carinatis; foliis dependentibus, percoriaceis pallide viridibus, lucidissimis, 
arctius lanceolatis, falcatis, in ramulis robustis sublinearibus, acuminatis, 
applanatis vel bisulcatis; laminae margine laevi, incrassato haud revoluto; 
strobilis masculis ex alabastris lateralibus sessilibus, perulis numerosis late 
ovatis, cylindricis ad 2 cm. vel ultra longis, 6-7 mm. crassis; microsporo- 
phyllis apice bene dilatatis, obtusis, scariosis denticulatis; strobilis 
foemineis axillaribus pedunculis 7-10 mm. longis fultis; receptaculo glauco 
semen longitudine aequante; semine viridi glauco, globoso vel subturbinato, 
crista minima obtusa. 

DistrisuTion: In dwarfed forests on slopes in Western Venezuela, altitude 1800- 
3000 meters. 

SPECIMENS EXAMINED: 

VENEZUELA: State of Tachira: dwarfed forest on slopes below Paramo 
de la Negra above La Grita, J. A. Steyermark 57115, July 7, 1944 (type in }Herb. 
Univ. Ill., F), Steyermark 57113 (F, fIll), Stevermark 57114 (F, Ill). State of 
Merida: between La Cumbre, San Jose and Mucutuy, Stevermark 56238 (+F). 


Leaf cross-sections shaw upper hypoderm continuous, often doubled and 
reinforced by larger fibers; vascular sclereids present above and below 
bundle; auxiliary sclereids rare in palisade but abundant in mesophyll. 
The margin of the leaf is much swollen or thickened (Plate VI, Fig. 2). 
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16. Podocarpus oleifolius D. Don in Lambert, Pinus 2: 20. 1824, ed. 2, 2: 121. 1828; 
Endlicher, Syn. Conif. 209. 1847; Carriére, Traité Conif. 645. 1867; Parlatore 
in DC. Prodr. 16(2): 510. 1868; Pilger in Pflanzenreich IV. 5 (Heft 18): 87. 
1903; Weberbauer in Veg. der Erde 12: 74. 1911; Herzog in Veg. der Erde 
15: 161. 1923; Dallimore & Jackson, Handb. Conif. 54. 1923, 1931; Florin in 
Svenska Vet.-Akad. Handl. ser. 3. 10(1): 280. 1931; Rimbach, Trop. Woods 
31: 3. 1932, Flora (Quito, Ecuador) 2: 119. 1942; Macbride, Flora of Peru, 
1 (Field Mus. Nat. Hist. Publ. 351, Bot. Ser. 13): 84. 1936; Standley, Flora 
Costa Rica, Field Mus. Nat. Hist. Publ. 391, Bot. Ser. 18: 64. 1937. 


A tree up to 20 m. high with yellowish brown bark, the branches and 
leaves crowded. Vegetative buds globose, the bud scales rounded or 
broadly ovate, obtuse and scarious margined (Plate VI, Fig. 3). Leaves 
stiffly coriaceous, lanceolate-angustate, gradually narrowed toward tip, 
narrowly acute and subsessile at base, 2.5-8 cm. long, 5-12 mm. wide, 
(those of sprouts, saplings or vigorous shoots up to 15 cm. long and 20 mm. 
wide), with a well-marked narrow groove above the midvein, broad but 
not very prominent underneath. Cross-sections of leaves show continuous 
upper hypoderm, reinforced by larger fibers, lower hypoderm fibers larger 
than upper; vascular sclereids usually present, often abundant; auxiliary 
sciereids usually present, often very abundant in both palisade and meso- 
phyll. Pollen cones solitary, axillary, 3 cm. long, 3 mm. wide (expanded), 
arising from sessile buds of previous year’s growth surrounded by thick 
rounded carinate scales. Microsporophylls tipped with upturned rotundate 
apiculus. Female cones solitary, axillary, on peduncles 5-10 mm. long, 
receptacle of 2 fused fleshy scales free at tip, 6-9 mm. long. Seed globose- 
ovoid with a suppressed crest, 7-8 mm. long. 

DistRIBUTION: From southern Mexico (Chiapas and Oaxaca) to northern Peru and 
Bolivia, at elevations 2000-2800 m. with a variety extending eastward into Venezuela. 

SPECIMENS EXAMINED: 

MEXICO: Oaxaca: “Petlapa” (Petalpa) Liebmann 14822 ({+F); near Reforma, 
Xolocotzi & Sharp 46236 (Ill, Tenn). 

GUATEMALA: Zacapa: Steyermark 42573 (fF), Steyermark 42801 ({¥F-2 
sheets), Stevermark 43266 ({F) ; Sierra de Minas, Sharp 45248 (Ill, Tenn). 

EL SALVADOR: Chalatenango, Los Esmiles, Tucker 1034 (tUC). 

COSTA RICA: Prov. Alajuela: Poas, Smith 6856 (+F, GH, Mo, NY, US-2 
sheets). Prov. San Jose: Standley 42142 (US); Standley 42993 (US); La Palma 
de San Ramon, Brenes 3840 (F), Brenes 6230 (F), Brenes 5653 ({F), Brenes 6378 
(4F), Quiros 272 (F); Cerro Jucosal, Stork 1120 (F, Mich); Cartago, Standley & 
Torres 51768 (US), Standley 33914 (F, US); south of Cartago, Stork 401 (US), 
Stork 366 (+US), Chrysler & Roever 5440 ({NJU), Chrysler & Roever 5454 (NJU); 
Volcan de la Vieja, Brenes 15554 (F); Poas, Standley 34640 (US, F), Greenman & 
Greenman 5375 (tMo), Tonduz 10744 (US), Pittier 2052 (GH, +US); El Copey, 
Tonduz 11717 (US+2 sheets), Stork 1541 (F), Stork 1560 (F, Mich). 

COLOMBIA: Santander: Cordillera Oriental, Cuatrecasas, Schultes & Smith 
12429 (tUS). Santa Marta: Espina & Giacometo A172 ({F, NY, US-2 sheets) ; 
Comisiaria del Putumayo, Cuatrecasas 11840 ({US). 

ECUADOR: MHuigra, Rose & Rose 23841 (GH, NY, {US); Prov. Azuay, Steyer- 
mark 52605 (F, +Ill), Steyermark 53348 (F, tll), Steyermark 53431 (F, tIll) ; El Oro: 
Steyermark 53906 (F, fIll); Loja: Steyermark 54751 (F, tIll); Corazon: Andre 
3930 (}NY). hast 

PERU: Pillao, Ruiz & Pavon in 1778-1788 (ex Herb. Horti Bot. Matritensis) 
(+F); Pavon ex Berlin Herb. (photo 11576) (F, GH); Tatanara, Lechler 2574 
(ex Berlin) (F); Dept. Cajamarca: Cutervo, Stork & Horton 10138 (TE, UC); 
Dept. San Martin: Siebert 2084 (71, US) ; Weberbauer 4090 (ex Berlin Herb) (F). 
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16a. Podocarpus oleifolius var. macrostachyus (Parl.) n. comb. 
Podocarpus macrostachyus Parlatore in DC. Prodr. 16(2): 510. 1868; Pilger in 
Pflanzenreich IV. 5 (Heft 18): 87. 1903; Pilger in Nat. Pflanzenfam. ed. 2, 
13: 247. 1926; Dallimore & Jackson, Handb. Conif. 50. 1923, 1931; Pittier in 
Bol. Cient. Tecn. Mus. Com. Venezuela 1: 9. 1927; Florin in Svenska Vet.-Akad. 
Handl. ser. 3, 10(1): 279. 1931; Schnee in Bol. Soc. Venezol. Cienc. Nat. 9: 185, 
fig. 4. 1944. 

A tree up to 15 m. tall with leaves crowded on much branched twigs. 
Terminal buds spherical, scales thick, ovate, obtuse with scarious margins. 
Leaves crowded, spreading, somewhat shiny, dark green above, paler dull 
green beneath, very stiffly coriaceous, elliptical, short oblanceolate, obtuse, 
gradually narrowed to a short petiole, 2-5 cm. long, 7-12 mm. wide, with 
a distinct groove above the midvein, a ridge beneath. Pollen cones on 
peduncles 3-5 mm. long, arising from buds in the axils of leaves of previous 
year, cylindrical 2.5-3 cm. long, about 3-4 mm. in diameter, with many 
thick obtuse carinate scales at base of cone. Microsporophylls with obtuse 
upturned scarious apiculus. Female cones axillary on peduncles about 5 
mm. long; receptacle fleshy, about 11 mm. long, of 2 scales free at obtuse 
tip. Ovules 1-2. Seeds ovoid, 10-12 mm. long, 5—6 mm. wide, distinctly 
crested at apex, the outer seed coat coriaceous. 


This tree was originally described by Parlatore as from Colombia, 
whereas the first specimen he cited, Fendler 1287 (technically the type) 
was actually collected in Venezuela near Colonia Tovar (now Tovar in 
Aragua, not Tovar in Merida of western Venezuela). Pilger repeats this 
error in citing Merida (western Venezuela) for the Fendler collection 
though he lists the Moritz 1677 collection from Colonia Tovar. We have 
not seen the Funk & Schlimm 16316 specimen from Merida, but a more 
recent one, collected by Steyermark, comes from this region. Nevertheless 
the type locality is in the coastal mountains north of Caracas. This 
variety occurs also through northern Colombia to Panama, but another 
variety of P. oleifolius is also found there with longer leaves. In Costa 
Rica P. oleifolius var. costaricensis has more pointed leaves, acute, with 
smaller seeds, but the pollen cones are similarly peduncled as in this 
variety. 

DistripuTion: Among dwarfed trees and shrubs at 1850-3050 meters altitude in 
Venezuela and Colombia. 

SPECIMENS, EXAMINED: 

VENEZUELA: Federal District: El Junquito, Steyermark 56968 (*F, Ill), 
Steyermark 56967 (F, fIll), Schnee 32 (71, Ven). Aragua District: Coloniam 
Tovar, Fendler 1287 (1sorypr, GH, Mo, +NY, +Ph), Moritz 1677 (+F, GH), Pittier 
9989 (US). State of Merida: Paramo above San Isdro Alto, Steyermark 56552 


(F, {Ill). State of Tachira: Paramo de la Negra: above La Grita, Steyermark 
57085 (+F, ll). 

COLOMBIA: Dept. Antioquia: San Antonia, Daniels 462 (+US). Province 
not given: Murillo, Dawe 760 (NY, +US), Purdie (ex Bentham Herb.) (7GH, 
NY); Triana 2 (ex Herb. Nat. Col.) (F, GH, NY, US). 
16b. Podocarpus oleifolius var. costaricensis nov. var. 

Podocarpus macrostachyus Pilger in Pflanzenreich IV. 5 (Heft 18): 87. 1903, 
in part. 


Arbores inter P. oleifolium atque P. oleifolium var. macrostachyum 
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medium tenentes; perulis alabastrorum summorum, illis specierum supra 
laudatarum persimilibus; foliis saepius ad P. oleifolium var. macrostachyum 
accedentibus at magnis acutis; strobilis masculis pedunculo 3—6 mm. 
praeditis ut in P. oleifolio var. macrostachyo, at seminibus minoribus P. 
oleifolit mentientibus. 

Distripution: In Costa Rica, 1700-2800 m. on Volcan Poas. 

SPECIMENS EXAMINED: 

COSTA RICA: Dept. Alajuela: Volcan Poas, Potiero del Alto, H. Pittier 822 
(TyPE in {U.S. Nat. Herb.), Pittier & Durand 363 ({US), Valerio 1627 (F), Valerio 
1628 ({F), Cooper 10322 (4US) ; Stork 2519 (F), Jimenez 1008 (7US). 

PANAMA: Sutton Hayes 749 ({NY). 


16c. Podocarpus oleifolius var. trujillensis nov. var. 


Varietas medium inter P. oleifolium atque P. oleifolium var. macro- 
stachyum tenens, perulis in alabastris summis gracilioribus magisque 
carinatis; foliis per costam canaliculatis, saepius apice quam in speciebus 
laudatis latioribus, quam P. oleifolii magis obtusis, P. oleifolii var. macro- 
stachyi longioribus; strobilis masculis ignotis; seminibus ad P. oleifolii 
var. macrostachyi accedentibus, pedunculo 10-18 mm. longo, receptaculo 
squamis carnosis, bracteis semina alte amplectentibus donato, 11-12 mm. 
longo. 

DistTRIBUTION: Venezuela in states of Trujillo, Merida and Lara at 2300-3200 m. 
in cloud forests. 

SPECIMENS EXAMINED: 

VENEZUELA: State of Trujillo: Steyermark 55335 (type in Herb. Chicago Nat. 
Hist. Mus., 7Ill); Merida: Gehriger 469 (A, F, NY, PH, tUS, Ven), above Tabay, 
Steyermark 56587 (Fy till); Lara: Steyermark 55222 (F, 7Ill). 


17. Podocarpus glomeratus D. Don in Lambert, Pinus 2: 21. 1824,-ed. 2, 2: 121. 
1828; Gordon, Pinetum 337. 1875; Parlatore in DC. Prodr. 16(2): 513. 1868; 
Pilger in Pflanzenreich IV. 5(Heft 18): 86. 1903; Pilger in Nat. Pflanzenfam. 
ed. 2, 13: 247. 1926, in part; Dallimore & Jackson, Handb. Conif. 46. 1923, 1931, 
in part; Florin in Svenska Vet.-Akad. Handl. ser. 3, 10(1) : 279. 1931, in part. 

Juniperus rigida Pavon Mss. ex Endlicher, Syn. Conif. 211. 1847. 
Podocarpus rigida Klotzsch ex Endlicher, Syn. Conif. 211. 1847; Carriére, Traité 
Conif. ed. 2, 649. 1867. 

A tree up to 12 m. high, but often dwarfed and shrubby, with dark 
brown bark and crowded foliage on numerous verticillate branches. Buds 
of vegetative branches sub-globose with scales ovate or broadly lanceolate- 
acuminate not over 7 mm. long, the outermost scales sometimes foliaceous. 
Leaves erect or sub-patent, stiffly coriaceous, straight, or sub-falcate, linear- 
lanceolate, light grayish green and shiny above, very glaucous beneath, 
angustate and narrowly acuminate at the tip ending in a stiff pungent 
prickle, narrowed at the base into a very short petiole, 2-5 cm. long, 2—4 
mm. wide, with an open groove above the midvein and the margin turning 
down. Cross-sections of leaves show continuous hypoderm. Pollen cones 
fascicled, about 6 per cluster on slender peduncles 8-12 mm. long, with 
small awl-shaped 1-2 mm. long bracts, the cylindrical cones usually about 
1.5 mm. in diameter, up to 6 mm. long, the sporophyll with deltoid, 
scarious denticulate apex. Ovulate cones sessile or on peduncles up to 
4 mm. long, receptacle 5—6 mm. long, crestless or with very minute crest. 

DistTRIBUTION: 2500-4000 meters on inland cordilleras of Peru and southern 
Ecuador. 
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SPECIMENS EXAMINED: 

PERU: Huanuco: Panao, Macbride 3630 (topotype, A, TF), Woytkowski 113 
(F).. Junin: Weberbauer 6586 (F, GH, US). Apurimac: Abancay, Vargas 509 
April 1938, (CAS, GH), Vargas & Santander 509 August 1937, (7F), West 3816 
(GH, +UC), Stork, Horton & Vargas 10620 (A, UC). Cuzco: Torontoy, Cook 
& Gilbert 835 (US), Bingham 732 (US). 

ECUADOR: Prov. Azuay: Steyermark 53023 (F, Ill). 


18. Podocarpus Cardenasii* n. sp. 


Arbor ad 10 m. alta trunco ad 80 cm. diametro, habitu compacta ramulis 
ultimis saepius verticillatis; perulis in alabastris vegetativis lanceolatis, 
acuminato-apiculatis subreflexis, margine deorsum minute denticulatis; 
foliis divaricatim patentibus lineari-lanceolatis, pallide viridibus applanatis, 
-subtus glaucescentibus, margine laminae subrevoluto, apice mucrone 
spinuloso pungente terminatis, deorsum-in petiolum alatum confluentibus 
1.5-3 cm. longis, 2-3 mm. latis; strobilis masculis fasciculatis, ad 6-8 in 
fasciculo, pedunculis gracilibus eramosis 10-15 mm. longis fultis (Plate 
VII, Fig. 1), cylindricis ad 6 mm. longis, 1.5 mm. crassis, sporophyllis 
apiculo parvo rhombeo scarioso terminatis; bracteis sub amento lanceolato- 
acuminatis ad 2.5 mm. longis; strobilis foemineis ignotis. 

DistRIBuTION: In Bolivia, Sailapata in Ayopaya, Cochabamba. 

SPECIMENS EXAMINED: 

BOLIVIA: Cochabamba: Ayopaya: Sailapata, 2700 m., Cardenas 3053 (TYPE 
in 7U.S. Nat. Herb., A). ~ 

Cross-sections of leaves show upper hypoderm interrupted; vascular 
and auxiliary sclereids absent. 


19. Podocarpus Parlatorei Pilger in Pflanzenreich IV. 5 (Heft 18): 86. 1903; Pilger 
in Nat. Pflanzenfam. ed. 2, 13: 247. 1926; Lillo, Contr. Arboles Argent. 20. 
1910; Herzog in Veg. der Erde 15: 151, 159, 165. 1923; Florin in Svenska 
Vet.-Akad. Handl. ser. 3, 10(1): 280. 1931; Covas, Revista Argentina Agron. 
6: 26. 1939. 

Podocarpus angustifolia Parlatore in DC. Prodr. 16(2): 512. 1868, non Grisebach. 


A shrub or tree up to 10 m. tall with trunk up to 70 cm. in diameter with 
brown, somewhat fissured bark, branching from near the ground, having 
numerous sub-verticillate branchlets. Terminal buds spherical with scales 
carinate, acutate, or long apiculate. Leaves thin coriaceous, scattered, 
fairly erect to patent, narrowly linear, gradually angustate to the spine at 
tip, narrowing at base to a short broad petiole, 3-8 cm. long, 2-4 mm. 
wide, mature leaves with revolute margin and with upper surface flat or 
with an open shallow groove; a narrow ridge at midvein on lower surface. 
Cross-sections of leaves show continuous upper hypoderm. Pollen cones 
3—6 fascicled on angular peduncles 6-15 mm. long or with more than this 
number of cones per peduncle due to cymose branching near the top. 
Bracts beneath cones lanceolate, 2 mm. long, followed by numerous 
broadly ovate apiculate scales. Microsporophylls with an evident tri- 
angular upturned apiculus. Female cones on peduncles 5-10 mm, long, 
appearing with new foliage, solitary in axillary position; receptacle 3—4 
mm. long of about 3 fused scales bearing a single ovule (seldom 2) with 
* Named in honor of Martin Cardenas, one of the most well-known of the South 
American botanists, who, working at the Simén Bolivar University, Cochabamba, 
Bolivia, is directing research, collecting, and is active in numerous projects furthering 
botany in South America. 
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the free upper end of the fertile bract very short and membranous. Seed 
spherical 5-6 mm. long, 4-5 mm. wide, with a very blunt, inconspicuous 
crest. Pollination in mid-November at 700 m. near Tucuman. 
DisTRIBUTION: Southern Peru, Bolivia and northern Argentina at elevations from 
1700-3000 m. 
SPECIMENS EXAMINED: 


PERU: Torontoy, Cook & Gilbert 1188 (US). 

BOLIVIA: Cochabamba: Steinbach 6025 (A, F). Tarija: Cardenas 133 
(GH) ; Rincon de la Victoria, West 8417 (GH, {Mo, UC). Tomina: Carriker in 
1937 (Ph). Province unknown: Sierra de la Cruz, Kuntze 92 (NY-2 sheets), 
Fiebrig 3569 (ex Berlin Herb.) (F). 

ARGENTINA: Prov. Tucuman: EI Saladillo, Jorgeson 82 (GH, +Mo, US); 
Taf, Wetmore 912 (US), Venturi 9811 (A, t}Mo, US), Venturi 9246 (US) ; Chicligasta, 
Venturi 4594 (A, CAS, {F, GH, Mo, UC, US), Venturi 2978 (US); Burroyaeo, 
Venturt 7725 (CAS, GH-2 sheets, {Mo, US). Prov. deSalta: Quachipas, Venturi 
9811 (GH); Candelaria, Venturi 8753 (US, A). 


20. Podocarpus salignus D. Don in Lambert, Pinus 2: 20. 1824, ed. 2, 2: 120. 1828; 
Pilger in Pflanzenreich IV. 5 (Heft 18): 82. 1903; Pilger in Nat. Pflanzenfam. 
ed. 2, 13: 247. 1926; Bailey, Cult. Conif. 33. 1933; Florin in Svenska Vet.-Akad. 
Handl. ser. 3, 10(1): 280. 1931. 

Podocarpus chilinus L. C. Rich. in Ann. Mus. Hist. Nat. Paris 16: 297. 1810 | 

(nomen), Comm. Conif. 11, pl. 1, fig. 1. 1826; Endlicher, Syn. Conif. 212. 1847; 
Gay, Fl. Chilena 5: 402. “1849” (1852); Gordon, Pinetum 270. 1858, ed. 2, 
329. 1875; Carriére, Traité Conif. 2: 649. 1867; Parlatore in DC. Prodr. 16(2): 
511. 1868; Neger in Bot. Jahrb. 23: 403. 1896; Worsdell, Trans. Linn. Soc. 
London, ser. 2,.5: 301. 1897; Van Tieghem in Bull. Soc. Bot. France 38: 169. 
1891; Reiche, Veg. der Erde 8: 63-64. Leipzig 1907; Dallimore & Jackson, Handb. 
Conif. 40. 1923, 1931. 

A much branched tree up to 20 m. high, twigs slender, their terminal 
buds small, ovoid, scales long attenuate or less often distinctly apiculate. 
Leaves spreading, linear lanceolate, sometimes falcate, long angustate 
toward apex, tapering below to a short petiole (several mm. long), 6-12 
cm. long, 3-8 mm. wide with a narrow ridge above midvein, less distinct 
or drying wrinkled and flat below. Leaf cross-sections show the upper 
hypoderm interrupted. Pollen cones axillary to scales and closely aggre- 
gated near tips of twigs or axillary to leaves and more scattered, linear 
filiform cylindrical 2-3.5 cm. long, 1-1.5 mm. wide, with microsporophylls 
devoid of an apiculus. Seed cones solitary, axillary on slender peduncles, 
8-20 mm. long, receptacle about 6-8 mm. long, bearing 1-2 ovules, of 2—3 
fused scales with small tips, the upper part becoming abruptly divergent 
when 2 seeds develop. Seeds oblong with a prominent blunt crest, 7-8 
mm. long and 3-3.5 mm. wide. 

DisrriguTIon: Mountains of central and southern Chile, up to 900 m. Frequently 
cultivated. 

SPECIMENS EXAMINED: 

CHILE: Maule: Cordillera de Maule, Gay (ex Herb. Mus. Paris) (GH, US). 
Coronel: Ochsenius in 1862 (GH, tMo). Prov. Nuble: Recinto, Pennell 
12491 (GH, F, {NY, Ph). Concepcion: Looser 3270 (GH). Prov. Malleco: 
Pailahueque, Joseph 4860 (US), Joseph 4935 (US); Pirion 212 (GH); Puren, Bohn 
in 1919 (F); Ercilla, Kuntze 92 (NY-2 sheets) ; Panquipulli, Joseph 2577 (US), 
Joseph 2409 (US). Cautin: Near Temuco, Sargent in 1906 (A, Mo). Valdivia: 
Coral, Krause sn. (tUS); Junge 429 (Mo), Gunckel 46 (F), Anon. in 1908 (Mo) ; 
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San Juan, Anon. in 1900 (A), Anon. in 1872 (GH); Quitaluto, Gunckel 899:3 (UGE 
Osorno, Morrison 17658 (GH, UC); La Union, Bohn 1111 (A, Mo) ; Philippi in 1888 
(US), Philippi in 1863 (A, F, NY), Werdermann 354 (A, CAS, GH, F, Mo, tNY, UC, 
US), Werdermann 353 (CAS, F, GH, Mo, NY, UC, US), Hollermayer 306 (NY), 
Buchtien in 1896 (GH, US), Buchtien in 1898 (A), Lerchler 467 (GH). Province 
not given: Austro-Andina, Poeppig ({F, {Mo), Anon. (ex Herb. Mus. Paris) (NY), 
Bean in 1912 (A), Bridges (NY). 

CULTIVATED: Kew: Nicholson 64 (A), Nicholson 71 (A); Windsor Park, 
Parker in 1903 (A). California: Golden Gate Park, Buchholz in 1942 (Il), 
Eastwood in 1916 (CAS), Walther in 1920 (A), Walther in 1923 (CAS), Walther 
in 1924 (A), Walther 152 (CAS, NY) ; Anon. (ex Gordon Herb.) (A). 


21. Podocarpus Sprucei Parlatore in DC. Prodr. 16(2): 510. 1868; Gordon, Pinetum 
348. 1875. 
Podocarpus glomeratus Pilger in Pflanzenreich IV. 5 (Heft 18): 86. 1903, in part, 
non D. Don; Pilger in Nat. Pflanzenfam. ed. 2, 13: 247. 1926, in part; Dallimore 
& Jackson, Handb. Conif. 46: 1931, in part; sensu Diels in Bibliotheca Bot. 
(Heft 29) 116: 57. 1937; sensu Rimbach in Flora (Quito, Ecuador) 2: 119. 
1942 non D. Don; Rimbach, Tropical Woods 31: 3. 1932. 

A tree up to 10 m. high (often dwarfed to a shrub at high altitudes) 
with reddish brown bark longitudinally furrowed and with numerous leaves 
crowded on sub-verticillate branches. Terminal vegetative buds relatively 
large, globose with coriaceous carinate scales, the outer lanceolate, apiculate 
or short-acute, the inner ovate, acute or obtuse scales, both kinds with 
scarious denticulate margins. Leaves erect to sub-patent, stiffly coriaceous, 
straight or sub-falcate, linear elliptical or linear-lanceolate, glossy dark 
green, some with shallow open groove above, others with a low ridge above 
midvein, paler and striate bluish green lower surface, usually shortly 
angustate at tip. Leaves near ends of twigs sometimes pungent, those 
belonging to early leaves of a growth cycle may be broadly acute or obtuse 
without a prickle. Leaves gradually narrowed at base to a short petiole 
or sub-sessile, about 2.5—4 cm. long, 3—5.5 mm. wide (up to 7 cm. long on 
vigorous lower branches or saplings), the margins usually slightly revolute. 
Leaf cross-sections show interrupted hypoderm, vascular and auxiliary 
sclereids absent. Pollen cones (Plate VII, Fig. 3) fascicled in groups of 
6-10 or more on stout axillary 15-25 mm. long peduncles, the peduncles 
usually scaly or leafy and corymbosely branched above, cylindrical, 
2—2.5 mm. in diameter, up to 10 mm. long, subtending bracts 5 mm. long, 
the sporophyll with a broadly obtuse scarious apex. Occasional pollen 
cones may also be found axillary, solitary and sub-sessile. Ovulate cones 
(Plate VII, Fig. 2) on axillary peduncles 3-7 mm. long, receptacle 6—7 
mm. long. Seeds sub-globose 7-8 mm. long, minutely crested with a ridge 
along side. 

While P. Sprucei Parl. was placed as a synonym under P. glomeratus by 
Pilger with his description broadened to include both species, we have 
become convinced that these are different species and should be treated as 
such. It is not so easy to separate them on the basis of single characters 
because both of them vary considerably, yet when all differences are con- 
sidered they do stand apart. 

Podocarpus Sprucei is not glaucous on the lower side of the leaf, whereas 
P. glomeratus is normally very glaucous. It has wider leaves, many of 
them obtuse or broadly obtuse without the prickle. The pollen cones 
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differ as may be seen in the descriptions, are larger in P. Sprucei, more 
numerous per cluster and have much longer bracts subtending the outer 
cones. The seeds of P. Sprucei are larger, on longer peduncles. 

It is likely that for both species several varieties may become recog- 
nizable. The cultivated specimens represented by Rose & Rose 22307 
show the longest leaves. 

Disrrisution: In Ecuador, central and western cordillera from Chimborazo north 
into Colombia. 

SPECIMENS EXAMINED: 

ECUADOR: Parama de Naba, Spruce 5519 (1sotypE, +F, GH); Andes west of 
Cuenca, Lehmann 4812 ({+F); Chimborazo, André 139 (F, GH, NY); André 3937 
(F, GH, NY, 7US); Western Cordillera, Rio Chimbo, Rimbach 626 ({F, NY, WSiee 
central Ecuador, André 138 (F, GH, NY); locality not given, Mutis 637 (probably 
collected in Ecuador by Caldas) (US). 

CULTIVATED: Ecuador: vicinity of Huigra, Rose & Rose 22307 (F, NY, 
GH, US). 

22. Podocarpus Lambertii Klotzsch in Endlicher, Syn. Conif. 211, 1847; Eichler in 
Fl. Brasil 4(1): 432, pl. 115. 1863; Carriére, Traité Conif. 648. 1867; Parlatore 
in DC. Prodr. 16(2): 512. 1868; Van Tieghem in Bull. Soc. Bot. France 38: 
169. 1891; Pilger in Pflanzenreich IV. 5 (Heft 18): 86. 1903; Dallimore & 
Jackson, Handb. Conif. 48. 1923, 1931; Florin in Svenska Vet.-Akad. Handl. 
ser. 3, 10(1): 279. 1931. 
Podocarpus angustifolius Niederl. in Hauman & Vanderv.. Mus. Nat. Buenos Aires 
29: 7. 1917, non Parl. 

A large tree with numerous branches and branchlets, sub-verticillate with 
crowded foliage. Terminal buds spherical, scales broadly ovate, obtuse, 
with thin scarious margins (outer bud scales of 2-year-old seedling apic- 
ulate). Leaves erect to patent, linear, obtuse, or acute, and pungent, shiny, 
either flat or with midrib obscure or with open groove above, dull beneath, 
with a broad ridge below midvein, up to 3-4 cm. long, 2-3 mm. wide. 
Sections of leaves show continuous hypoderm, no vascular nor auxiliary 
sclereids. Pollen cones numerous, 3-6 at tip of naked axillary peduncle, 
those of Glaziou 7852 5 mm. long (10-15 mm. long, 2.5 mm. wide on a 
cultivated plant Hoehne 14484). Female cones solitary on peduncles 
5-8 mm. long; receptacle about 4 mm. long, of a pair of fused scales, with 
free scale. 

SPECIMENS EXAMINED: 

BRAZIL: Minas: Morro Cavado, Glaziou 7852 ({F,-US); Sellow (ex Herb. 
Mus. Hist. Nat. Vindob.) ({F) ; Campos do Jordao, Harshberger 934 (Penn, US) ; San 
Paulo, Netto 4432 (US). 

CULTIVATED: Brazil: San Paulo, Ypiranga Horto do Mus. Hoehne 4628 (NY). 
22a. Podocarpus Lambertii var. transiens Pilger in Pflanzenreich IV. 5 (Heft 18): 

86. 1903. 

This plant differs from species in having a few of outer terminal bud 
scales apiculate, its linear-lanceolate leaves 2.5-5 cm. long, 3.5-5 mm. 
wide, with more broadly acute or obtuse tips, not pungent or scarcely 
sharp pointed. Pollen cones (based upon a cultivated specimen, Lueder- 
waldt 14844, with longer leaves and some of them pungent) numerous, 
3-6 at tip of peduncles 10-14 mm. long, cylindrical, 10-15 mm. long, 
2.5 mm. wide. 
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SPECIMENS EXAMINED: : ; 

BRAZIL: Serra de San Jose, Glaziou 16335 (GH, NY, ¢US) ; Glaziou 17779 ({F) ; 
Serra do Cipé, Barreto & Brade 1145 ({F). 

CULTIVATED: Brazil: San Paulo, Ypirango Horto ex Mus. Paulista 6431, 
Luederwaldt 14484 (A). 


23. Podocarpus Leonii Carabia in Caribbean Forester 2: 92. 1941. 

An arborescent shrub or small tree 6-7 m. high. Terminal buds ovoid 
with scales arising from a broad base, thin at margins, carinate and long 
apiculate. Twigs densely leafy, with leaves crowded when on short shoots 
(internodes 2-6 mm. on longer shoot with internodes more than 1 cm.). 
Leaves patent to more spreading, coriaceous, straight or seldom falcate, 
. elliptical, tending toward oblanceolate, acute and pungent apiculate, nar- 
rowed below into a very short petiole, 2-5 cm. long, 5-10 mm. wide with 
midvein flat or scarcely at all impressed above and narrowly prominent 
below. Pollen. cones unknown. Female cones solitary, axillary, on 
peduncles 4-5 mm. long, with upper free ends triangular. Seed ovoid, 
8 mm. long, 4 mm. wide, with a distinct 1 mm. long conical crest. 

DistRIBUTION: In eastern Cuba, Oriente, Sierra de Imas, Purton del Mote, at 
500 m. elevations. 

SPECIMENS EXAMINED: 

CUBA: Leon 12192 (type coll. ,NY), Leon 12193 ({NY); Shafer 8785 (NY). 

This entity resembles a previously described variety, P. Buchii var. 
latifolius, from nearby Haiti. However, the latter has slightly longer 
peduncles and somewhat longer leaves than this type specimen of P. 
Leoni. There may be other differences. The differences among the 
Cuban and Haitian species seem to have the value of varieties rather than 
species. However, there are available, thus far, so few specimens from 
Haiti and Cuba that we do not feel justified in placing these in synonymy. 
One might suggest that in this region there are species in the making that 
deserve most careful study from numerous collections in several localities 
of both islands — differences that may have arisen since the separation of 
these mountain masses by the Windward Passage. 


24. Podocarpus Victorinianus Carabia in Caribbean Forester 2: 92-93. 1941. 


An arborescent shrub, many-branched, the branches lax. Terminal 
buds ovoid with long apiculate, erect or spreading scales arising from a 
broad base, carinate and scarious at margins. Leaves lax, straight or very 
slightly falcate, elliptical, 3-5 cm. long, 10-13 mm. wide, acute and 
pungent-apiculate at tip, narrowed into a short petiole below, essentially 
flat above and below with ridge at midvein only near base. Pollen cones 
unknown. Female cones on peduncle of unknown length; receptacle of a 
pair of fused scales with free apices obtuse, becoming very fleshy, 15 mm. 
long and 10 mm. wide. Seed single, 10 mm. long, 5 mm. wide with a 
conical curved or oblique 2 mm. long crest. 

DIstRiBUTION: Only collection from Monte Verde, Oriente, in Eastern Cuba. 

SPECIMEN EXAMINED: 

CUBA: Oriente, Monte Verde, Wright 1461 mounted on left half of sheet bearing 
a specimen of P. aristulatus, also Wright 1461 ({GH). 
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25. Podocarpus angustifolius Grisebach in Cat: Pl. Cubensis 217. 1866; Van Tieghem 
in Bull. Soc. Bot. France 38: 169. 1891; Pilger in Pflanzenreich IV. 5 (Heft 18): 
89. 1903, excl. syn.; Dallimore & Jackson, Handb. Conif. 39. 1923, 1931, excl. 
syn.; Florin in Svenska Vet.-Akad. Handl. ser. 3, 10(1): 279. 1931; Florin 
in Arkiv. Bot. 25A(5): 2. 1934, excl. P. aristulata Parl.; Carabia in Caribbean 
Forester 2: 92, 1941. 

An arborescent shrub with sub-verticillate branches and spreading 
foliage. Buds spherical or ovoid with broad carinate scales bearing long 
slender apiculus. Leaves linear, patent, sub-coriaceous, narrowed toward 
apex ending in a spine, on upper side with a slight ridge above midvein, 
revolute at margin when mature, with a narrow ridge at midvein on lower 
side, narrowed near base into a short petiole, 4-7 mm. long, 3-4.5 mm. 
wide. Pollen cones axillary to leaves of previous year’s growth, sessile, 
cylindrical, 10-15 mm. long, 3 mm. wide, the microsporophylls with 
upturned broadly obtuse, scariously dentate tips. Ovulate cones on 
peduncles 2.5 to 4.5 mm. long, receptacle of a pair of scales connate below, 
unequal, spreading and obtuse above, becoming fleshy. Seed 7 mm. long, 
crested. 

Distripution: Only collections from western Cuba, on Pinar del Rio, Sierra del 
Organos, El Retiro Gripo de Rosario, San Diego de Tapia and San Miguel (Carabia). 

SPECIMEN EXAMINED: 

CUBA: Wright 3188 (fragment ex Gottingen Herb., }GH, {Mo, NY, US, YU). 


26. Podocarpus aristulatus Parlatore in DC. Prodr. 16(2): 513. 1868; Carabia in 
Caribbean Forester 2: 91. 1941. 
Podocarpus Purdieanus {. parvifolia Grisebach in Mem. Amer. Acad. Sci., n. ser. 
8: 530. 1862, non Parl. 
Podocarpus Purdieanus sensu Grisebach in FI. Br. West-Ind. 505. 1864, non Hook. 
Podocarpus angustifolius var. Wrighti Pilger in Pflanzenreich IV. 5 (Heft 18): 
89. 1903. 

An aborescent shrub becoming a tree with sub-verticillate branches. 
Buds spherical with outer scales narrowly ovate, carinate, strongly apic- 
ulate and scarious at margins. Leaves sub-patent to spreading, coriaceous 
and shiny, up to 4 cm. long, 5-7 mm. wide, somewhat oblanceolate, broadly 
acute at the aristate apex, narrowed below into a short petiole, essentially 
flat on upper surface or with a suppressed ridge above midvein, sometimes 
slightly revolute at margins, with midvein more prominent below than 
above. Pollen cones cylindrical, axillary to leaves or bracts of previous 
year, sessile, 9-12 mm. long, 3-3.5 mm. wide. Microsporophylls with 
scarious broadly obtuse upturned apex. , Ovulate cones on peduncles 2—3 
mm. long, receptacle of 2 connately fused scales, spreading and obtuse, 
becoming fleshy above, up to 7 mm. long, the sterile scale narrow and 
shorter. Seed 7—9 mm. long, 4-5 mm. wide, edged by a ridge and with a 
pronounced crest. 

DistrisutTion: Mountains of eastern Cuba. 

SPECIMENS EXAMINED: 

CUBA: Monte Verde, Wright 1461 (1sorypr, GH, {Mo, NY, YU); Monte La 
Plancha, Carabia 3843 ({NY), Roig 162 ({NY); Farallon de la Perla, Shafer 8785 
(US). 

27, Podocarpus Ekmanii Urban in Fedde, Repert. Spec. Nov. Reg. Veg. 18: 17. 
1922; Florin in Arkiv. Bot. 25A: 1. 1934; Florin in Svenska Vet.-Akad. 
Handl. ser. 3, 10(1): 279. 1931; Carabia in Caribbean Forester 2: 91. 1941. 
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A shrub 2-4 m. tall with thickly leafy branchlets (internodes 1-3 mm. 
long). Buds nearly ovoid with broadly rounded carinate scales, the outer 
with a mucro about half as long as scale. Leaves stiffly coriaceous, straight 
or slightly falcate, linear-lanceolate, with spine at apex, narrowed below 
and sub-sessile, 1.5—2.5 cm. long, 3-4 mm. wide, flat or with a slight ridge 
above midvein on upper surface, the margins tending to be revolute and 
with midvein prominent below, where there are fine longitudinal striations 
on each side of midvein. Pollen cones unknown. Ovulate cones on short 
peduncles 1-2 mm. long; receptacle of 2 fused scales 3-4 mm. long, connate 
below, spreading above, with free triangular apices, becoming bright red 
when ripe. Seed ovoid 6-7 mm. long, 3.5—4 mm. wide, with ridge and a 
conical crest 1 mm. long. 

DisrripuTion: Mountains of eastern Cuba at 500-900 m. alt. 

SPECIMENS EXAMINED: 

CUBA: Sierra de Cristal, Ekman 6790 (type coll. tHerb. Stockholm); Sierra 
Moa, J. A. Shafer 8058 ({NY, US); Camp San Benito, J. A. Shafer 4086 (NY). 


28. Podocarpus Buchii Urban in Fedde Repert. Spec. Nov. Reg. Veg. 19: 298. 
1924; Florin in Arkiv. Bot. 25A: 2. 1934; Florin in Svenska Vet.-Akad. 
Handl. ser. 3, 10(1): 279. 1931; Moscoso, Cat. Florae Domingensis 1. 1943. 

A tree 6 m. or more high with dark green crowded foliage. Terminal 
buds nearly globose with orbicular carinate scales, the outer ones apiculate, 
the inner blunt. Leaves stiffly coriaceous, straight or only slightly falcate, 
linear-lanceolate, ending in a stiff spine 1-1.5 mm. long, narrowed at base 
to a 1 mm. long petiole, or sub-sessile, 1.5—2.8 cm. long, 4.5—6.5 mm. wide 
(Ekman 1403 from type locality has leaves up to 4 cm. long and 9 mm. 
wide, may be juvenile or belong to var. latifolius), with midvein somewhat 
prominent above toward base of leaf, obscure and slightly impressed 
toward tip, very conspicuous on lower side, stomatal rows conspicuous as 
longitudinal stripes. Pollen cones unknown. Ovulate cones axillary on 
peduncles, 7-8 mm. long, receptacle of a pair of fused carinate scales, 8-10 
mm, long, becoming very fleshy. Seeds elliptical 7-8 mm. long, 4—4.5 
mm. wide, with a very prominent flat recurved crest, 1-1.5 mm. long. 

DistrisuTion: In mountains of Haiti near Bellefontaine. 

SPECIMENS EXAMINED: 

HAITI: Morne Montie, Ekman 5738 (fex Florin); Massif de la Belle, Ekman 
1403 (US); Mornes des Commissairos, Holdridge 1252 (US). 
28a. Podocarpus Buchii var. latifolius Florin in Arkiv Bot. 25A: 3. 1934; Moscoso, 

Cat. Fl. Domingensis 1. 1943. 
Podocarpus angustifolius var. Wrightiti Urban in Symbolae Antill. 8: 4. 1920. 

An arborescent shrub or small tree with larger leaves up to 10 cm. long 
and 10 mm. wide, with a groove above midvein in many of its leaves, 
otherwise similar to typical form of species. (Nash & Taylor 1715, a 
shrub 4—6 ft., with leaves up to 5.8 cm. long and 10 mm. wide may repre- 
sent a large juvenile foliage.) Female cones on peduncles 4—7 mm. long, 
receptacle a pair of fused scales 3—4 mm. long, connate below, divergent 
above. Seed ellipsoidal 6-7 mm. long, 3.5—4 mm. wide, with a prominent 
conical flattened crest, ‘smaller but very similar to species. 

DistripuTion: Haiti in Massif du Nord. 

SPECIMENS EXAMINED: 

HAITI: Morne Belanse, Ekman 4913 (1sotypr, t{US), Nash & Taylor 1715 (US). 
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This variety is very similar to P. Leonii Carabia but differs in having 
longer peduncles and receptacle, and somewhat smaller seeds. The plants 
are probably closely related in their origin and each has undergone slight 
changes since becoming isolated from the Cuban mountains by the Wind- 
ward Passage. 


29. Podocarpus nubigenus Lindley in Paxton, Flow. Garden 2: 162, fig. 218. 
1851-52, in Jour. Hort. Soc. 6: 264. 1851; Gay, Fl. Chilena 5: 404, “1849” 
(1852) ; Carriere, Traité Conif. 650. 1867; Parlatore in DC. Prodr. 16) 22513: 
1868; Van Tieghem in Bull. Soc. Bot. France 38: 169. 1891; Pilger in Pflanzen- 
reich IV. 5 (Heft 18): 82. 1903; Pilger in Nat. Pflanzenfam. ed. 2, 13: 247. 
1926; Reiche, Veg. der Erde 8: 63-64. Leipzig 1907; Dallimore & Jackson, 
Handb. Conif. 53. 1923, 1931; Covas, Revista Argentina Agron. 6: 24. 1939; 
Florin in Svenska Vet.-Akad. Handl. ser. 3, 10(1): 279. 1931. 

Saxe-Gothaea gracilis Hort. ex Gord. Pinet. 280. 1858. 


A tree up to 15 m. or more in height. Branches short, sub-verticillate 
and sub-opposite, thickly leafy, clothed by decurrent leaf bases, forming a 
grooved surface. Buds conically ovoid, of coriaceous lanceolate or atten- 
uate pungent scales (Plate VIII, Fig. 1). Leaves stiffly coriaceous, 
crowded, linear-lanceolate, patent to divaricately spreading, green above 
with a distinct ridge above midvein, flat beneath but with a pair of glaucous 
bands (Plate VIII, Fig. 2) on each side of midvein, with stomata confined 
to these bands, leaving green margins, 2-4 cm. long, 3-5 mm. wide, with 
pungent or acute tips, narrowed below, sessile, with leaf bases decurrent 
on the stem. Leaves usually retained for many successive years growth. 
Cross-section of leaf shows organized transfusion tissue absent; it is repre- 
sented by a few isolated sclereids only; hypoderm on upper side is 
continuous. Pollen cones solitary, axillary, or fascicled 1-3 mm. 
peduncles, usually aggregated near tips of twigs (Plate VIII, Fig. 2), and 
arising on twig cf newest growth, subtended by triangular, carinate, 
apiculate bracts, sessile, or when clustered or fascicled on peduncles up to 
5 mm. long, cylindrical, 9-15 mm. long, 2.5 mm wide. Microsporophylls 
with prominent, broadly obtuse and scarious margined upturned apiculus. 
Female cones (Plate VIII, Fig. 3) axillary, of a pair of fused, thickened, 
unequal scales with spreading triangular apices, becoming fleshy, on 
peduncles 1-1.5 mm. long. Seed sub-globose, elongated by a very blunt 
crest, about 9 mm. long and 8 mm. wide. 

DIsTRIBUTION: Open woods in very wet places, 50-780 m. altitude, in southern 
Chile and Argentina (49° S. Lat., the southernmost range of Podocarpus). 

SPECIMENS EXAMINED: 

CHILE: Santiago: Ames in 1906 (US). Valdivia: Hills above Corral, 
West 4885 (GH, Mo, UC), Gunckel 57 (tF, Mo), Sargent in 1906 (A, {Mo); 
Cordillera de la Costa, Anon. (A); Osorno, Morrison 17628 (GH, UC); Cordillera 
Pelade, Chaihuin, Gunckel 3029 (A); Krause sn. (US); Trevianus in 1863 (ex 
Philippi) (NY); Buchtien sn. (US). Chiloe: King’s Collector, (NY); Junge 
90 (tMo); Alman, Espinosa .113 (Mo); Puerto Montt, Joseph 3308 (US). Pata- 
gonia: Eden Harbor, Ball in 1882 (GH, NY); Hill in 1872 (GH). Province 
not given: Cunningham in 1866-67 (GH), Husbands 850 (US). 

ARGENTINA: Rio Negro Territoria, between Puerto Blest and Laguna Frias, 
West 4829 (UC), Lago Nahuel Huapi, Puerto Blest, Cabrera 6087 (GH). 
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EXPLANATION OF PLATES 


PLATE I 


Ficure 1. Podocarpus Reichei, Carlos Reiche in 1927 from Puebla, Mexico, show- 
ing long-attenuate vegetative bud scales, detached seeds at right, immature buds of 
male cones on twig at left. Natural size. 

Ficure 2. Podocarpus Pittieri, Steyermark 55098 from Federal District, Venezuela, 
showing auxiliary sclereids in palisade and mesophyll. X 65. 

Ficure 3. Podocarpus Roraimae Pilger, Steyermark 58949 from Mt. Roraima, 
Venezuela, showing large hypoderm fibers and the large lumen of the lower hypoderm 
fibers. X< 65. 

PLATE II 

Ficure 1. Podocarpus Matudai var. macrocarpus, Matuda 956 on April 5, 1936, 
from Mt. Ovando in Chiapas, Mexico, showing long vegetative bud scales, long 
peduncles of seeds. Natural size. 

Ficure 2. Podocarpus Matudai var. macrocarpus, Steyermark 48589 from Guate- 
mala, showing three seeds which had been kept in alcohol and on the right a single 
dried seed for comparison. Both from the same specimen. Natural size. 


PLATE III 
Ficure 1. Podocarpus Pittieri, Steyermark 57035 from Federal District, Venezuela. 
Epidermis, x 570. 
Ficure 2. Podocarpus Rusbyi, Rusby 2463 from Mapiri, Bolivia. Epidermis, 
x 570, showing smaller cells and thickened walls at corners. 


Ficure 3. Podocarpus Steyermarkii, Steyermark 60876 from Bolivar, Venezuela, 
showing deep groove at upper midrib, single resin canal, fibers above and below 
vascular bundle, wing-like transfusion tissue with accessory transfusion tissue extend- 
ing from above and below into blade of leaf. x 65. 


PLATE IV 


Ficure 1. Podocarpus Rusbyi, Rusby 2463 from Bolivia, showing long vegetative 
bud scales, seeds with obtuse crest. Natural size. 


FicurEe 2. Podocarpus trinitensis, Broadway 7151 from Trinidad, showing seed 
with obscure crest. Natural size. 
PLATE V 


Ficure 1. Podocarpus guatemalensis Standley, Standley 25090 from Puerto 
Barrios, Guatemala, showing very small vegetative bud with short scales. Natural 
size. 


Ficure 2. Bud of above specimen enlarged. x 5. 


PLATE VI 

Ficure 1. Podocarpus guatemalensis var. pinetorum, Bartlett 13109 from Pine 
Ridge, British Honduras, showing prominent midrib, interrupted hypoderm at midrib, 
and fibers above vascular bundle. x 65. 

Ficure 2. Podocarpus. pendulifolius, Steyermark 57115 from Tachira, Venezuela, 
showing blunt, rounded, almost swollen margin and doubled hypoderm. x 65, 

Ficure 3. Podocarpus oleifolius, Smith 6856 from Mt. Poas, Costa Rica, showing 
vegetative bud with short obtuse scales and immature pollen cones. Natural size. 


S PLATE VII 


Ficure 1. Podocarpus Cardenasiit, Cardenas 3053 from Cochabamba, Bolivia, 
showing vegetative bud with attenuate scales and pedunculate clusters of pollen cones. 
Natural size. 
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FicurE 2. Podocarpus Sprucei Parl., Spruce 5519 from Parama de Naba, Ecuador. 
Female branch. Natural size. 


Ficure 3. Podocarpus Sprucei Parl., Lehmann 4812 from the Andes west of 
Cuenca, Ecuador. Male branch. Natural size. 


PLATE VIII 
Ficure 1. Podocarpus nubigenus Lindl., Gunckel 57 from Valdivia, Chili, showing 
vegetative bud. Natural size. 
FicurE 2. Podocarpus nubigenus Lindl., Gunckel 3029 from Valdivia, Chili, showing 
pollen cones and glaucous bands on under side of leaves. Natural size. 
FicureE 3. Podocarpus nubigenus Lindl., Ball in 1882 from Patagonia, Chili, 
showing fruit with short peduncles. Natural size. 
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NOTES ON SOME PAPUAN COLLECTIONS OF 
MARY STRONG CLEMENS 


E. D. Merritt AND L. M. PERRY 


THIS PAPER consists of records of various species of flowering plants 
occurring in Northeastern New Guinea, formerly Kaiser Wilhelms Land; 
20 species and 2 varieties are described as new. The collector, Mrs. Mary 
Strong Clemens, has prosecuted field work in the region for several years, 
sending her material to Berlin for identification previous to the develop- 
ment of the present world war. When Germany became involved in war she 
commenced to send her botanical material to Professor H. H. Bartlett of 
the University of Michigan and he in turn provided us with a study-set. 
Thus the species discussed in this paper are represented in the Herbarium 
of the University of Michigan and in the Herbarium of the. Arnold 
Arboretum. The actual types are preserved in the latter institution. 

Late in December, 1941, or early in January, 1942, Mrs. Clemens was 
evacuated from Lae, with other Caucasian residents, to Port Darwin, 
Northern Territory, Australia, and is now at Brisbane, Queensland, 
Australia. Being evacuated from New Guinea by airplane she was forced 
to leave behind all of her equipment and her assembled botanical collections 
and it is highly probable that all this material has been lost or destroyed. 
Our work on the Clemens New Guinea collection has been prosecuted in 
connection with our studies of the extensive botanical collections made by 
Mr. L. J. Brass on the three Richard Archbold Expeditions to New Guinea 
— Port Moresby and the Owen Stanley Range; the Fly River region; and 
the Mount Wilhelmina region in the Snow Mountains of Netherlands New 
Guinea. We also have the Brass and Kajewski collections made for the 
Arnold Arboretum in New Guinea and the Solomon Islands which are being 
studied in conjunction with the New Guinea collections from other sources. 


BALANOPHORACEAE 
Balanophora Oosterzeeana Valeton, Nov. Guin. 8: 919. ¢. 161. 1913; Ridl. Jour. Linn. 
Soc. Bot. II. 9: 147. 1916; Lam, Nat. Tijdschr. Nederl.-Ind. 88: 277, 294. 1928, 
89: 131. 1929; Harms in Engler & Prantl, Pflanzenfam. ed. 2, 16b: 334. 1935. 
NORTHEASTERN NEW GUINEA: Boana, Clemens 4169, May—November 1940, 
alt. 750-1630 m. 
The species has been reported from several localities in Netherlands New 


Guinea, but this seems to be the first record from Northeastern New 
Guinea. 


. 


ARISTOLOCHIACEAE 
Aristolochia dictyophlebia sp. nov. 


Scandens; caulibus tortis teretibus inconspicue pubescentibus; foliis 
rigide coriaceis pellucido-punctatis, petiolatis, petiolo 2—2.5 cm. longo + 


1948] MERRILL & PERRY, PAPUAN COLLECTION OF CLEMENS 153 


dense pubescente, lamina late lanceolata 10-19 cm. longa 3-7 cm. lata 
apice longe acuminata basi auriculata, supra subnitida, novella consperse 
minute pilosa, subtus minute pilosa, nervis basalibus tantum 3 ceteris 
utrinsecus 3 vel 4 supra distinctis subtus prominentibus, reticulo clathrato 
supra manifesto subtus prominulo; inflorescentiis axillaribus 4 cm. longis 
axi dense pubescente; floribus pedicellatis, pedicellis + 1 cm. longis dense 
pilosis, bracteis minutis; perianthio 3 cm. longo extus pubescente intus 
glabro, basi dilatato vix 1 cm. longo hinc augustato sursum dilatato, tubo 
curvato 1.5 cm. longo, limbo hypocrateriformi trilobo lobis 1 cm. diametro 
rotundatis apiculatis costatis; gynostemio 3.5 mm. longo, antheris 6 
oblongis 1.8 mm. longis; stigmatibus 6 circiter 2 mm. longis; ovario 1 cm. 
longo, 6-loculari, longitudinaliter sulcato. 

NORTHEASTERN NEW GUINEA: Ogeramnang, Clemens 4901 (tvpr), January 
1937, alt. about 1650 m., forest hill (vine; flowers dull wine-purple with yellow) ; 
Sattelberg, Clemens 1927, March 1936, alt. 1020 m., roadside up mountain (vine on 
small tree or shrubby bamboo; flowers dark purple or wine with pale markings). 

These collections were sent to us under the name Aristolochia pithecurus 
Ridl. The flower does not at all correspond with the original description 
of that species. We have indicated elsewhere that this type ought to be 
re-examined. 

We have another collection from this same region: Kulungbufu, Clemens 
6520, June 1937, alt. about 1600 m. The leaves are shortly acuminate or 
at times almost obtuse with a very short acumen. With the leaf-specimen 
was a single detached 6-winged immature fruit 5.5 cm. long. In the axils 
of the leaves are branching axes of inflorescences up to 10 cm. long with 
scars 5 mm. or more apart. Whether or not the fruit belongs here we 
cannot say. The venation of the leaves is similar to that in our species 
but the leaves are shorter in proportion to their width, the axis of the 
inflorescence is stouter and much longer than in the material we have 
chosen for the type. The fruit is unlike that of any other described New 
Guinean Aristolochia. 


Aristolochia crassinervia O. C. Schmidt, Bot. Jahrb. 58: 491. 1923. 
NORTHEASTERN NEW GUINEA: Boana, Clemens 41750, August 1940, alt. 
about 900 m., small vine near drome at mountain base. 
This collection agrees well with the description of the type. We note, 
however, that on all the veins of the lower leaf-surface are short fine 
spreading hairs, a character not mentioned in the original diagnosis. 


Aristolochia tagala Cham. Linnaea 7: 207, t. 5. f. 3. 1832; Merr. Enum. Philip. FI. 
Plz P20 1925. 

Aristolochia megalophylla K. Schum. in K. Schum. & Hollr. Fl. Kaiser Wilhelms Land 
104. 1889; Warb. Bot. Jahrb. 13: 300. 1891; K. Schum. Notizbl. Bot. Gart. 
Berl. 2: 113. 1898; K. Schum. & Lauterb. Fl. Deutsch. Schutzgeb. Stidsee 302. 
1900; Rechinger, Denkschr. Math.-Nat. Kl. Akad. Wiss. Wien 89: 549. 1913; 
Lauterb. Bot. Jahrb. 52: 106. 1914. 

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10769, 

alt. 240-600 m.; Boana, Clemens 41622, alt. 750-1350 m. : 


Although the leaves of this specimen are a little larger than are those in 
our Philippine collections, we fail to note any characters by which the two 
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species may be distinguished. Lauterbach in his summary of the New 
Guinea species recognized this and suggested that the two might be varietal. 
Aristolochia tagala Cham. is a species of wide geographic distribution. 


POLYGONACEAE 


Polygonum attenuatum R. Br. Prodr. Fl. Nov. Holl. 420. 1810;, Danser, Bull. Jard. 
Bot. Buitenz. ITI. 8: 162. f. 5. 1927. 
NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10601, 
August 1939, alt. 240 m., near a small lake. 


This species has been recorded by Danser from Australia and Timor. 


CHENOPODIACEAE 
Chenopodium carinatum R. Br. Prodr. Fl. Nov. Holl. 407. 1810; F.M., Bail. Queensl. 

' Fl. 4: 1243. 1901. 

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10814, 
November 1939, alt. + 540 m., open place near village. 

This seems to be the first Chenopodium record for New Guinea. The 
species is Australian, and judging by the habitat and Mrs. Clemens’ note, 
“have seen this in Markham Valley growing with tobacco,” this is an 
adventive rather than a native species in New Guinea. 


RANUNCULACEAE 


Clematis Gouriana Roxb. ex DC. var. malaiana Miq. Ann. Mus. Bot. Lugd.-Bat. 4: 
66. 1869. 

Clematis Vitalba Linn. var. javana (DC.) O. Ktze. Verh. Bot. Ver. Prov. Brandenb. 
26: 100. 1885; K. Schum. & Hollr. Fl. Kaiser Wilhelms Land 47. 1889; K. 
Schum. & Lauterb. Fl. Deutsch. Schutzgeb. Siidsee 311. 1900. 

Clematis Gouriana Roxb. sensu Kaneh, & Hatus. Bot. Mag. Tokyo 52: 354. 1938. 

NORTHEASTERN NEW GUINEA: Wantoat, Clemens 11027A, January 1940, alt. 

1050-1800 m. (small vine; flowers white). 

Miquel’s name is the oldest varietal one for this plant, although it 

seems to have been overlooked. 


Clematis Pickeringii A. Gray var. novo-guineensis var. nov. 


A forma typica differt foliis interdum simplicibus coriaceis, nervis 
primariis conspicuis, reticulo manifesto. 

NORTHEASTERN NEW GUINEA: Yunzaing, Clemens 4148 (tTypE of var.), 
September 1936, on small trees of forest hills (small vine; flowers white). 

In the Clematis collections from Papuasia, this specimen is the closest 
to Fijian material representing typical Clematis Pickeringii A. Gray. This 
is a staminate collection with somewhat obovate flower-buds and anthers 
with a very short appendage at the apex of the connective as in the Fijian 
material; the leaves, on the other hand, are sometimes simple and definitely 
coriaceous, and the primary venation is conspicuous. 


Clematis papuasica Merr. & Perry var. pubescens var. nov. 
A typo recedit ramulis novellis crispe hirtellis, foliolis supra parce, subtus 
+ dense hirtellis; pedicellis brevibus 0.5—1 cm. longis. 


NORTHEASTERN NEW GUINEA: Matap, Clemens 40979 (rypr of var.), 
February-April 1940, alt. 1500-1800 m. (vine with cream flowers); Wantoat, Clemens 
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11170, February 1940, alt. 1050-1800 m.; Sattelberg, Clemens 1098, December 1935, 
alt. 750-900 m.; Wareo, Clemens 1356, December 1935, alt. 600 m. 

This variety differs from the type in the more copious pubescence of the 
branchlets, the inflorescences and the leaves. In the specimens cited there 
is considerable variation in pubescence. Clemens 1356 has leaves almost 
glabrous enough to belong to the species. 


Clematis perspicuinervia sp. nov. 


Frutex scandens; ramulis novellis leviter sulcatis glabris; foliis sim- 
plicibus valde coriaceis ellipticis 6-12 cm. longis 3-6 cm. latis, basi 
rotundatis apice abrupte acuminatis, acumine 1-1.5 cm. longo, margine 
integris vel supra medium parce dentato- serratis, 5-nervatis, trabeculis et 
reticulo utrinque prominulis; petiolo 1.5—7 cm. longo: paniculis axillaribus 
quam foliis longioribus; axi, ramulis et pedunculis minute fulvo- 
pubescentibus; sepalis 4; staminibus 4, antheris aristatis; achaeniis + 20, 
immaturis, ovato-oblongis 1 mm. longis hirtellis in stylum persistentem, 
pilis longis plumosum, curvatum 1-2 cm. longum attenuatis. 

NORTHEASTERN NEW GUINEA: Ogeramnang, Clemens 4447 (rypr), Nov- 
ember 1936, alt. 2300 m. 

The number of sepals and the anther-characters are drawn only from 
very small undeveloped buds. The specimen is very fragmentary, but it 
appears to be distinct enough by its simple strongly coriaceous leaves, the 
larger ones dentate above the middle, and the venation being very obvious 
on both surfaces. 


Ranunculus Keysseri Schlechter in Diels, Bot. Jahrb. 62: 479. 1929. 

NORTHEASTERN NEW GUINEA: Golinteng, Sarawaket, Clemens 5307, Feb- 
ruary 1937, alt. 2100-2400 m., wet open place; Ulap Trail, Clemens 41149, April 
1940, alpine. Previously known only from the type-collection. 


LEGUMINOSAE 
Maniltoa lenticellata C. T. White, Jour. Arnold Arb. 8: 130. 1927, op. cit. 10: 220. 
1929. 
NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, near Markham 
River, Clemens 10617bis, August 1939, alt. 240-600 m. Previously known from 
British New Guinea. 


Cassia Absus Linn. Sp. Pl. 376. 1753; J. G. Baker in Hook.f. Fl. Brit. Ind. 2: 265. 
1878; Koorders, Exkursionsfl. Java 2: 368. 1912. 

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10692, 
September 1939, alt. 240-270 m., Markham Valley grassland (flowers reddish yellow). 
Probably introduced. 

Crotalaria alata Hamilt. ex D. Don Prodr. 241. 1825; Roxb. Hort. Beng. 98. 1814, 
nomen nudum, Fl. Ind. ed. 2, 3: 274. 1832; K. Schum. Notizbl. Bot. Gart. Berl. 
2: 119. 1898; K. Schum. & Lauterb. Fl. Deutsch. Schutzgeb. Stidsee 350. 1900. 

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10054, 
40775, August-December 1939, alt. 240-600 m. Previously reported from Papuasia 
on the basis of a collection from the Bismarck Archipelago. 


Crotalaria chinensis Linn. Syst. ed. 10, 1158. 1759; Merr. Enum. Philip. Fl. Pl. 2: 
272. 1923. 
NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 107706, 
August-December 1939, alt. 240-600 m. India, southern China, Malaya, and the 
Philippines. 
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Desmodium velutinum (Willd.) DC. Prodr. 2: 238. 1825; Schindl. in Rep. Spec. 
Nov. 21: 6. 1925. 
Hedysarum velutinum Willd. Spec. Pl. 3(2): 1174. 1802. 
Hedysarum lasiocarpum Beauv. Fl. Oware Benin 1: 32. t. 18. 1804 [1805]. 
Hedysarum latifolium Roxb. FI. Ind. ed. 2, 3: 350. 1832. 
Desmodium latifolium DC. Prodr. 2: 328. 1825; K. Schum. & Lauterb. Fl. Deutsch. 
Schutzgeb. Siidsee 355. 1900. 
Desmodium lasiocarpum (Beauv.) DC. Prodr. 2: 328. 1825. 
NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10632D, 
10830K, August-December 1939, alt. 240-600 m. Reported from several places in 
Papuasia as D. latifolium DC. 


Desmodium tortuosum (Swartz) DC. Prodr. 2: 332. 1825. 
Desmodium purpureum Fawcett & Rendle, Fl. Jamaica 4: 36. 1920, non Hook. & 
Arn. 
NORTHEASTERN NEW GUINEA: Finschhafen, Clemens 4215, September 1936, 
near harbor; Kajabit, Markham Valley, Clemens 10509, July 1939, alt. 2400-3000 m. 
An American species introduced. 


Glycine tomentosa Benth. Fl. Austr. 2: 245. 1864; F. M. Bail. Queens]. Fl. 2: 423. 
1900; C. T. White, Proc. Roy. Soc. Queensl. 34: 35. 1922; Merr. Enum. 
Philip. Fl. Pl. 2: 304. 1923. 

NORTHEASTERN NEW GUINEA: Kajabit, Markham Valley, Clemens 10542, 

August 1939, alt. 2400-3000 m., grassland. Previously reported for New Guinea 

from Yule Island, Papua. 


Mucuna Clemensiae sp. nov. 


Scandens; ramulis petiolis petiolulis pedunculisque fulvo-tomentosis; 
petiolo 5—6 cm. et rhachi 1.5—2.5 cm. petiolulisque 7 mm. longis, foliolis 
ovatis vel late ellipticis, 9-12 cm. longis, 6—8.5 cm. latis basi rotundatis 
lateralibus obliquis apice acutis vel acutiusculis, supra pubescentibus 
subtus subadpresse villosulis, nervis primariis utrinsecus 6—7 supra distinctis 
subtus prominulis; inflorescentiis axillaribus racemosis cum alabastris 12 
cm., cum fructu 18 cm. longis; alabastro: calyce dense pubescente pilis 
urentibus conspersis hispido, tubo 8 mm. longo, 6—7 mm. lato, campanulato, 
lobo superiore 3 mm. longo bilobo rotundato, lobis lateralibus 4 mm. longis 
2 mm. latis acutiusculis, lobo infimo 6 mm. longo breviter acuminato; 
vexillos fere ala aequante; legumine 17 cm. longo 3.5 cm. (suturis alatis 
7 mm. inclusis) lato, valvis oblique transversim lamellatis, lamellis circiter 
7 mm. latis; seminibus cinereis subnitidis leviter compressis 1.5—2 cm. 
longis, 1.3-1.5 cm. latis, 1 cm, crassis hilo nigro. 

NORTHEASTERN NEW GUINEA: Tobou, Clemens 6573 (TyPE), June 1937, 
alt. circiter 1300 m.; Salamaua, Clemens 46, August 1935, alt. = 200 m.; Evwat, 
Clemens 11366, April 1940, alt. 1200 m. 

Mucuna Clemensiae is closely related both to M. cyanosperma K. Schum. 
and M. amblyodon Harms. ‘The latter apparently has larger flowers and 
the former a shorter calyx tube with narrower acuminate lobes. 

Pueraria textilis Lauterb. & K. Schum. in K. Schum. & Lauterb. Fl. Deutsch. Schutzg. 
Siidsee 368. 1900. 


NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10770, 
40781, August-December 1939, alt. 240-600 m.; Boana, Clemens 41730, May-November 
1940, alt. 750-1350 m. (flowers purple with cream-colored spot on banner), 


In these collections the long hairs on the branches are strongly reflexed. 
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The flat immature minutely pubescent pods with somewhat undulating 
margins and curved tips are reflexed along the axis of the inflorescence; 
fruiting pedicels about 2 mm. long; flowers almost sessile. 


Rhynchosia minima (L.) DC. Prodr. 2: 385. 1825; F. M. Bail. Queens]. Fl. 2: 440. 
1900; Merr. Enum. Philip. Fl. Pl. 2: 316. 1923. 


NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 
10618bis, August 1939, alt. 240-600 m. 

Apparently this is the first record of this tropical and subtropical species 
for New Guinea. 


MELIACEAE 
Dysoxylum intermedium sp. nov. 

Arbor + 25 cm. diametro; foliis + 5-jugis impari-pinnatis petiolatis; 
petiolo 12 cm., rhachi + 30 cm. longo; foliolis subalternis, 15-22 cm. 
longis et 8-13 cm. latis, chartaceis, late ellipticis, basi inaequilaterali- 
rotundatis vel interdum cuneatis, apice breviter et obtuse acuminatis, supra 
glabris vel costa et interdum nervis pubescentibus, subtus velutino- 
pubescentibus; nervis primariis utrinsecus + 12 utrinque manifestis 
patentibus ad marginem arcuatis, venis subinconspicuis; petiolulis + 3 
mm. longis; paniculis supra-axillaribus (?) vel lateralibus (?) ante anthesi 
+ 30 cm. longis irregulariter ramosis, ramis + 10 cm. longis; floribus 
pedicellatis, pedicellis 3 mm. longis pubescentibus; calyce 3-sepalo, sepalis 
late rotundatis 3 mm. longis 4 mm. latis extus minute pubescentibus cilio- 
latis; petalis 5, circiter 13 mm. longis extus dense et adpresse pubescentibus 
usque 4 longitudinem cum tubo stamineo adnatis; tubo stamineo 11 mm. 
longo, extus et margine pilosulo, intus infra antheris + parce pilosulo, 
antheris 9, circiter 1 mm. longis; tubulo 3.5 mm. longo extus parce, intus 
dense et retrorse pubescente; ovario cum stylo fere ad apicem dense 
hirtellis; stigmate capitato. 

NORTHEASTERN NEW GUINEA: Matap, Clemens 11299 (rypE), February- 
April 1940, alt. 1500-1800 m. (tree 25 cm. diameter; flowers cream); Ogeramnang, 
Clemens 5377, February 1937, alt. 1750 m. 

This species has several characters in common with Dysoxylum 
dolichobotrys Merr. & Perry, of the Solomon Islands, but the inflorescence 
is not so long and open, the flowers are pedicellate, the buds are more 
slender, the staminal tube is hairy outside and along the margin and within 
below the anthers sparingly pilose, and the leaflets are more obtuse. 
Chisocheton Weinlandii Harms. in K. Schum. & Lauterb. Fl. Deutsch. Schutzgeb. 

Siidsee Nachtr. 283. 1905. 

NORTHEASTERN NEW GUINEA: Heldsbach, Clemens 103, September 1935, 
forest margin (tree 50 feet; fruit red); Heldsbach, Finschhafen, Clemens 856, 
November 1935; vicinity of Kajabit Mission, Clemens 10903, December 1939, alt. 
300-600 m., in mountain bush (fruit reddish); Boana, Clemens 41342, May- 
November 1940, alt. 750-1350 m. (tree about 35 cm. diameter; flowers white). 

Although we have only the incomplete original description as a basis for 
the identification of these collections, we venture to add something more 
about the flowers and fruits. Clemens 850 was probably collected near 
the type-locality, and the very young inflorescence is comparable to that 
of the type. Clemens 41342 is in a condition approaching anthesis, and 
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the other two numbers are fruiting material. Clemens 41342: dried flower- 
buds scarcely sericeous very minutely pubescent, petals 13 mm. long; 
staminal tube 8-8.5 mm. long with crenulate upper margin, glabrous 
outside, within densely villous from the middle down to the narrow region 
above the base pressed against the disk; anthers 10, 2.5-3 mm. long, 
locellate; pistil 9-9.5 mm. long, densely short-hirsute to about 2 mm. below 
the apex of the style; stigma capitate, ovary 4-loculed; fruit globose, 
2.5-3 cm. diameter, younger ones velutinous and apiculate by means of the 
short style-base; locules 1-seeded. 


Aglaia Clemensiae sp. nov. 

Arbuscula; trunco 5-12 cm. diametro, ramulis cinereo-brunnescentibus, 
novellis brunneis adpresse stellato-pubescentibus vel fere lepidotis deinde 
glabrescentibus; foliis impari-pinnatis 1—3-jugis petiolatis, petiolo 4—7 cm., 
rhachi 4-8 cm. longo, novellis + stellato-pubescentibus cito glabratis; 
foliolis saepissime ellipticis 8-15 cm. longis 5—10 cm. latis basi obtusis vel 
rotundatis interdum cuneatis leviter inaequalibus apice subrotundatis, 
novellis consperse (costa venisque densius) et minute _ stellato- 
pubescentibus, maturis glabris, venis primariis utrinsecus + 10 utrinque 
distincte manifestis; petiolulis 5-10 mm. longis; paniculis axillaribus 
interdum a basi ramosis, -- 15 cm. longis, ramulis dense minuteque 
adpresse stellato-pubescentibus, inferioribus + 5 cm. longis; sepalis 5 late 
ovatis vel subrotundatis 0.6—-0.8 mm. longis latisque, extus_ stellato- 
pubescentibus ciliolatis; petalis glabris ellipticis subinaequalibus 1.5 mm. 
longis 1 mm. latis; tubo stamineo utrinque glabro 0.5 mm. longo margine 
crenulato, antheris ovatis 0.6 mm. longis in crenulis tubi sessilibus, fere 
horizontaliter ad centrum inclinatis; ovario minuto pubescente, stigmate 
globoso glabro. 

NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 10691 
(type), 10561, Markham Valley woods, August-September 1939, alt. 270 m. (small 
tree 2—5 inches in diameter; flower-buds greenish yellow); Sattelberg, Clemens 1859, 
February 1936, alt. 900 m.; Ogeramnang-Malang, Clemens 4635, December 1936, 
alt. 1350 m. 

This species belongs to the section Hearnia and is perhaps related to 
Aglaia Gjellerupii C. DC. Its best characters are the appressed stellate- 
pubescent indument and the broad blunt leaves mostly rounded at both 
base and apex though occasionally cuneate at the base. 


CALLITRICHACEAE 
Callitriche verna Linn. Fl. Suec. ed. 2, 2. 1755; C. B. Clarke in Hook.f. FI. Brit. 
Ind.:2: 434. 1878; F. M. Bail. Queensl. Fl. 2: 558. 1900. 


NORTHEASTERN NEW GUINEA: Ulap Trail, Clemens 41125, April 1940; 
Sarawaket, Clemens 5733, April 1937, alt. 2700 m. 


This is the second species of Callitriche L. to be reported from New 
Guinea. The first was collected by the Archbold Expedition to Nether- 
lands New Guinea. m 

ANACARDIACEAE 
Euroschinus papuanus sp. nov. 
Arbor 15-18 m, alta; ramulis minute puberulis; foliis 5—7-jugis; petiolo 
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. + 15 cm. longo sub lente puberulo, rhachi 30-40 cm. longo; foliolis vix 
oppositis disjunctis vel alternis, coriaceis, utrinque glabris, 12-23 cm. longis 
4.5—9 cm. latis, oblongo-ellipticis vel infimis ovato-ellipticis basi subrotun- 
datis leviter obliquis vel subaequalibus apice brevissime obtuse acuminatis, 
nervis primariis utrinsecus 11-14 patenti-adscendentibus marginem versus 
arcuatim conjunctis prominentibus, venis secundariis prominulis; petiolulo 
1-1.5 cm. longo; paniculis in fructu + 40 cm. longis, ramis inferioribus 
6—-8.5 cm. longis, ramulis ultimis brevissimis -- 5 mm. longis, puberulis; 
bracteis lanceolatis 2-3 mm. longis ferrugineo-pubescentibus; pedicello 
+ 2 mm. longo; calycis lobis 5, circiter ! mm. longis obtusis glabris; 
petalis 4 vel 5, oblongis 2.5 mm. longis 1.5 mm. latis obtusis; staminibus 
8 vel 10 extra disco insertis, filamentis 1 mm. longis, antheris oblongis 1 
mm. longis, connectivo non apiculato; disco 4—5-lobato lobis  leviter 
emarginatis; ovario parvo + 0.6 mm. longo sessili ovoideo, ovulo infra 
apicem loculi suspenso; stylo nullo; stigmate 3-lobato; drupis 7-8 mm. 
longis 6 mm. latis, carnosis compresso-ovoideis leviter obliquis, apice 
vestigio stigmatico coronatis; semine valde compresso. 

NORTHEASTERN NEW GUINEA: Mosum, near Lae, Clemens 10438 (typPr), 
July 1938, alt. ?900 m., open mountain forest (tree + 18 m.; specimen from branch- 
lets fallen to earth); Sattelberg, Clemens 177, 599, September, October 1935, alt. 
900 m., forest margin (tree 15-20 cm. diameter; flowers white, stamens yellow; fruit 
green). 

We have been unable to locate any description to match these collections 
which appear to represent a single species. ‘The flowers differ from those 
described for Euroschinus in that the style is lacking and the anthers are 
not apiculate. ‘The fruit seems to agree very well with that of the genus. 


Rhus lamprocarpa sp. nov. 


Arbor 12-15 m. alta; ramulis lenticellatis novellis sparsim pubescentibus 
cito glabratis; foliis 3—4-jugis, petiolo 3-4 cm., rhachi 7-10 cm. longo, 
fere glabro, foliolis subcoriaceis 4.5-13 cm. longis 2.5—5.5 cm. latis oblongis 
vel anguste ellipticis basi leviter obliquis vel interdum subaequalibus 
rotundatis deinde brevissime cuneatis, apice acutiusculis vel acutis margine 
integris, supra glabris subtus praecipue costa nervisque pilosulis, nervis 
primariis utrinsecus 12-14 subtus prominulis, reticulis manifestis; petiolulo 
3-8 mm. longo; paniculis + 10 cm. longis, ramulis minute pubescentibus; 
pedicellis + 1 mm. longis, puberulis; floribus glabris; calycis segmentis 
5 ovatis obtusis vix 1 mm. longis; petalis 5, oblongis apice rotundatis, 2 
mm. longis 1 mm. latis; disco leviter 5-crenulato glabro; staminibus 5, . 
filamentis 0.4 mm. longis, antheris late oblongis 1 mm. longis; ovario 
circiter 0.6 mm. longo ovoideo, stylis brevibus; drupis compresso- 
subglobosis 5 mm. longis 6 mm. latis; exocarpio levi nitido, mesocarpio 
fibroso, endocarpio Osseo. 

NORTHEASTERN NEW GUINEA: vicinity of Kajabit, Clemens 10622, 10817 
(type), August-December 1939, alt. 240-600 m. (tree 30cm. or more diam.); Wan- 
toat, Clemens 10961, January 1940, alt. 1050-1800 m. (tree 10-15 m. tall; fruits 
green to bronze); between Bulung River and Kaile, Clemens 4964, January 1937, 
alt. 1200 m., in hill scrub forest. 

The species may be near Rhus novo-guineensis Lauterb. but the leaves 
are not usually entirely glabrous, and the disk and the ovary are both 
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glabrous. The leaves are shorter and the inflorescence less crowded than 
in R. taitensis Guill. 
PASSIFLORACEAE 


Hollrungia aurantioides K. Schum. Bot. Jahrb. 9: 212. 1888; K. Schum. & Hollr. 
Fl. Kaiser Wilhelms Land 82. 1889; K. Schum. & Lauterb. Fl. Deutsch. Schutz- 
geb. Siidsee 456. 1900; Harms, Nat. Pflanzenfam. 3(6a): 86. flee 25ers ie 
1893, op. cit. ed. 2, 21: 495. fig. 218, E. F. 1925. 

NORTHEASTERN NEW GUINEA: Ogeramnang, Clemens 5435, May 1937, alt. 

| 1680 m. 

In the references given above only the type-collection is cited. The 
species has been collected in fruit in Netherlands New Guinea. 


BEGONIACEAE 
Begonia Bartlettiana sp. nov. § Diploclinium 


Planta parva; caule repente nodis radicanti, internodiis brevibus 1-2 
cm. longis; foliis 4-7 cm. longis 3-6 cm. latis, membranaceis, oblique 
suborbiculari-reniformibus apice saepissime obtusiusculis basi cordatis 
margine subintegris densiuscule crispule setuloso-ciliatis, supra glabris, 
subtus ad nervos consperse crispule ferrugineo-pilosis, nervis basalibus 
5-7 bi- vel tri-furcatis; petiolo 3-6 cm. longo crispule piloso vel interdum 
glabro; stipulis glabris lanceolato-ovatis 5—6 mm. longis apice acuminatis; 
inflorescentiis axillaribus flores ¢ atque @ vel tantum @ gerentibus; 
é: pedunculo circiter’4 cm. longo; tepalis 4 glabris, 2 exterioribus rotun- 
datis circiter 5 mm. longis latisque, 2 interioribus oblongis, 4 mm. longis 
1.5 mm. latis; staminibus 40-50, filamentis + 2.5 mm. longis, antheris 
0.6-0.8 mm. longis obovatis truncatis vel leviter retusis; 2: pedunculo 
3-4 cm. longo; tepalis 3 glabris, 2 exterioribus subrotundatis 5-6 mm. 
longis, uno interiore oblongo, 4-5 mm. longo 2 mm. lato; stylis 3, basi paullo 

‘connatis, 3 mm. longis, ad % longitudinem in crura 2 spiraliter papillosa 
fissis; ovario ellipsoideo glabro, alato; capsula cernua 1 cm. longa, 1.2 cm. 
(alis inclusis) lata, alis 3 rotundatis, 2 circiter 2—2.5 mm. medio latis, una 
4 mm. prope basim lata sursum oblique angustata. 

NORTHEASTERN NEW GUINEA: Kajabit Mission, Clemens 10762 (TYPE), 
October 1939, alt. 300-600 m., in mountain bush on a rock (flowers white). 


This species appears to be an ally of Begonia Sharpeana F. v. Muell. but 
is smaller in all its parts; the inflorescence is few-flowered and scarcely at 
all branched, the stamens are more numerous and the third wing is broadest 
near the base obliquely sloping towards the apex. 


Begonia brachyptera sp. nov. § Sphenanthera 


Planta in toto non visa; caule glabro in sicco sulcato; foliis chartaceis 
novellis minute glanduloso-pubescentibus maturis glabratis, 12-20 cm. 
longis 10-15 cm. latis, oblique ovato-ellipticis apice abrupte breviter acu- 
minatis, margine inconspicue denticulatis, basi sinu lato cordatis, palmatim 
9-nerviis, nervis semel vel bis furcatis; petiolo 14-23 cm. longo; stipulis 
caducis non visis; inflorescentiis axillaribus flores ¢ et @ gerentibus; axi 
1—1.5 cm. longa; bracteis rotundatis caducis; @: pedicello 2 cm. longo; 
tepalis 2 late rotundatis 7 mm. longis 9 mm. latis; staminibus 45-65, fila- 
mentis 1-3 mm. longis, antheris 0.8 mm. longis obovato-ellipticis truncatis 
vel leviter retusis; @: pedicello 1—-1.5 cm. longo; tepalis 5 ellipticis 10 
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mm. longis 7 mm. latis; stylis 3, basi connatis 3 mm. longis ad 4 longi- 
tudinem in crura 2 spiraliter papillosa fissis; ovario subtriangulari- 
ellipsoideo; capsula turbinato-inflato- vel subgloboso-ellipsoidea 1.5 cm. 
longa 1.1 cm. lata, alis minimis angustissimis versus apicem crassiusculis. 

NORTHEASTERN NEW GUINEA: Wantoat, Clemens 40896 (rvPE), 41205, 
January and April 1940, alt. 1200 m.; Busu River, Clemens 6327, May 1937, alt. 
1800-2100 m.; Upper Ramu, Clemens 40750 (U. of M.), Sept. 1939, alt. 1200-1500 
m. (?), mountain bush. 

This species appears to be closely related to Begonia aptera Bl. and B. 
pseudo-lateralis Warb. It differs from the former in the 3-loculed ovary 
and from the latter in the much less sharply cut margin of the leaves and 
less developed wings of the capsule. 


Begonia Clemensiae sp. nov. § Petermannia. 


Planta in toto non visa; caule glabro verisimiliter erecto in sicco paullo 
sulcato; foliis novellis subtus sparsim pilosulis, maturis glabris ovato- 
oblongis 12-18 cm. longis 5.5—7 cm. latis, apice obtuse acuminatis, basi 
latere exteriore in lobum cordatum productis nervis basalibus 5, interiore 
rotundatis nervis basalibus 1-2, margine minute denticulatis setulosis 
grosse et profunde incisis; petiolo + 1 cm. longo; stipulis glabris 1.5 cm. 
longis oblongo-lanceolatis apice in setam longiusculam angustatis; 
inflorescentiis probabiliter terminalibus paucifloris flores ¢ et 2 gerentibus; 
é flore immaturo: pedunculo 1.5 cm. longo; pedicello 4 mm. longo; 
tepalis 2 late rotundatis 7 mm. longis 9 mm. latis, staminibus in specimine- 
valde mancis; @: pedunculo 1.5 cm. longo; tepalis 5 ovatis 11 mm. 
longis 7 mm. latis, acutiusculis; stylis 3 circiter 4 mm. longis basi 1.5 mm. 
connatis, apice in crura 2 circiter 1.5 mm. longa spiraliter papillosa 
fissis; ovario ellipsoideo 1.5 cm. longo, alis 3 membranaceis venosis 
subaequalibus basi apiceque ultra loculos 2 mm. productis, margine 
superiore truncatis basi rotundatis, 3 mm. atque 4 mm. medio latis. 

NORTHEASTERN NEW GUINEA: Boana, Clemens 41672 (tTypr), May- 
November 1940, alt. 750-1350 m.; Matap, Clemens 41102, February-April 1940, alt. 
1500-1800 m.; Wantoat, Clemens 11159, February 1940, alt. 1200 m., bush (leaves 
bronze iridescent above, red-purple beneath; flowers reddish golden). 

The species shows some similarity with Begonia serratipetala Irmsch. 
in the incised margin of the leaves, but it lacks the pubescence of the 
latter species, the inflorescence is more open, and the parts of the 9° 
flower are relatively different in size. 


LECYTHIDACEAE 


Planchonia papuana R. Knuth, Pflanzenr. 105(IV. 219): 56. 1939; vel aff. 
NORTHEASTERN NEW GUINEA: Kajabit Mission, Clemens 10544, 10698, 
40652, August-December 1939, alt. 240-600 m. 


We have recorded these collections to point out that the full-grown 
fruit of Clemens 10698 is 5 cm. long 4.5 cm. diameter, and filled with 
numerous seeds. Planchonia has usually few to several (2-8) seeds. 


HALORAGACEAE 


Haloragis chinensis (Lour.) Merr. Trans. Amer. Philos. Soc. 24(2): 290. 1935: 
Gaura chinensis Lour. Fl. Cochinch. 225. 1790. 
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Goniocarpus scaber Koenig in Koenig & Sims Ann. Bot. 1: 547. t. 12. f. 6. 1805. 

Haloragis scabra (Koenig) Benth. Fl. Hongk. 139. 1861. 

Haloragis scabra var. elongata Schindl. Pflanzenr. 23(IV. 225): 29. 1905. 

NORTHEASTERN NEW GUINEA: Salamau, Clemens 40, August 1935, alt. 
+ 270 m., on grassy hill trail; Wantoat (Wantot), Clemens 10951, January 1941, 
alt. 1050-1800 m. (flowers brick-purple). 

Both collections cited consist of material, a part of which is in good 
condition and part immature or perhaps depauperate. The size of the 
flowers and fruits shows some variation. It may be that we have included 
here plants which might be designated as H. scabra var. novo-guineensis 
Val., but we are inclined to believe all belong to’ a single species. 


Haloragis sanguinea sp. nov. 


Frutex valde ramosus 38-45 cm. altus; ramis + dense hirsutis; ramulis 
hirtellis, pilis saepe basi bulbosis; foliis subverticillatis vel oppositis, 
subsessilibus (petiolo vix 0.5 mm. longo) ovato-lanceolatis 2.5-5 mm. 
longis 1.5-2.4 mm. latis, acutis, basi rotundatis margine remote 3—5- 
denticulatis vel minoribus, tum integris nitidis subconcavis supra glabris 
vel interdum consperse pilosulis, subtus glabris vel costa saepissime parce 
pilosula vel verruculosa, nervis obscuris, costa tantum manifesta; in- 
florescentiis ad apicem caulis ramorumque; floribus in bractearum 
glabrarum axillis solitariis, bracteis 2.5 mm. longis lanceolatis, bracteolis 
0.8-1 mm. longis circiter pedicellos aequantibus; calycis tubo 1 mm. 
longo, obovato, quadrangulato, 8-costato, in costis parce piloso, lobis 
4 glabris ovatis 1 mm. longis acutiusculis, tubi apice adpressis vel 
patentibus; gompho parvo, calloso transverso; petalis 4 navicularibus 
2-2.5 mm. longis apice cucullatis acutis, in dorso ad nervum pilosis; 
staminibus 8, filamentis brevibus, antheris 1.4—1.8 mm. longis; stigmatibus 
sessilibus. 

NORTHEASTERN NEW GUINEA: Matap, Clemens 11345 (rypr), February- 
April 1940, alt. 1500-1800 m. (shrub; flowers dull sanguine color); Rawlinson 
Range, head of Bonzok River, Clemens 41378, 41949, May and June 1940, alt. 2100- 
3600 m., in open (shrub 15-18 inches high; inflorescence brick-red). 

Amongst the New Guinean species of Haloragis J. R. & G. Forst., 
this shows some likeness to H. suffruticosa Gibbs and its varieties, in the 
subverticillate arrangement of the leaves. The leaves, however, are 
much smaller as are also the flowers in some measure. The copiously 
branching habit of the collections here cited suggests H. fruticosa F. W. 
Went, but here again the leaves are much smaller, shining and almost 
glabrous (except for the midrib on the lower surface), the habit is more 
compact and the flowers are slightly smaller. 


PRIMULACEAE 


Lysimachia japonica Thunb. var. papuana S.Moore, Trans. Linn. Soc. Bot. II. 9: 
102. 1916. 


NORTHEASTERN NEW GUINEA: Wantoat, Clemens 10959, January 1940, alt. 
1050-1800 m. 

The plant is unquestionably the same as Brass 11425 collected at Bele 
River, Netherlands New Guinea. The leaves are about the same size as 
those described in Lysimachia suborbicularis Went (afterwards reduced 
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by van Steenis to L. Japonica Thunb.) or about half as large as those 
of the typical species. This variety was described from Netherlands 
New Guinea. 
LOGANIACEAE 
Cynoctonum Mitreola (L.) Britton, Mem. Torrey Bot. Club 5: 258. 1894. 
Ophiorrhiza Mitreola Linn. Sp. Pl. 150. 1753. 
Mitreola petiolata Torr. & Gray, Fl. North Amer. 2: 45. 1841. 


Cynoctonum oldenlandioides (Wall.) B. L. Robinson, Proc. Amer. Acad. Arts. & Sci. 
45: 396. 1910 (Contrib. Gray Herb. 38: 396). 


NORTHEASTERN NEW GUINEA: vicinity of Kajabit Mission, Clemens 40766, 
August-December 1939, alt. 240-600 m. 

This collection is here recorded to call attention to the validity of the 
generic name Cynoctonum J. F. Gmelin (1791) which has been adopted 
by most American botanists, although it seems to have been overlooked 
in many works on Old World species. Our material is too meager to 
say with definite assurance whether there is more than one widespread 
tropical and subtropical species, but in the material at hand we can 
distinguish only one species. A fuller discussion and a more complete 
list of synonymy is to be found in Merrill, Pap. Mich. Acad. Sci. 23: 488. 
1937 (1938). 


Couthovia yanzaingensis sp. nov. 


Frutex vel arbor; ramulis teretibus; foliis subcoriaceis petiolatis, petiolo 
0.5-1.5 cm. longo; stipulis interpetiolaribus ovatis acutis demum longi- 
tudinaliter fissis; lamina obovata 8.5—12 cm. longa, 4-6.5 cm. lata, apice 
obtusa vel interdum acutiuscula, basi cuneata, costa utrinque prominula, 
nervis lateralibus utrinsecus 4—5, utrinque prominulis oblique adscen- 
dentibus, venis inconspicuis; floribus in apice ramorum in corymbo 
multifloro saepius circiter 4-partito, pedunculis 1-2 cm. longis, cymae 
ramis primariis 3-4 cm. longis, secundariis atque tertiariis valde 
abbreviatis, glabris; pedicellis brevibus; sepalis 1-1.5 mm. longis, rotun- 
datis ciliolatis basi connatis; corollae tubo 2 mm. longo extus glabro intus 
parte intermedia inter antheras parce pubescente, fauce dense pilosa, 
lobis 1.5 mm. longis acutis; filamentis brevissimis, antheris 1.5 mm. 
longis glabris; ovario ovoideo, stylo 1-1.5 mm. longo, stigmate capitato; 
fructu immaturo (abnormi?) subfusiformi, apice anguste conico basi 
cuneato. 

NORTHEASTERN NEW GUINEA: Yunzaing, Clemens 2346 (type), April 1936, 
alt. 1200-1500 m.; Ogeramnang, Clemens 4741, 5391, December and February 1936, 
1937, alt. 1650-1770 m.; Kulungbufu, Clemens 6617A, July 1937, alt. = 1650 m. 

Couthovia yunzaingensis suggests C. novo-britannica Kaneh. & Hatus. 
but the flowers are larger and less densely clustered on the ultimate 
branches of the inflorescence, the anther-sacs are pointed rather than 
rounded, and the fruit, although apparently stung by insects and hence 
probably abnormal is much more pointed. The stipe is scarcely at all 
developed but we take this to be an abnormal condition in the fruit. 


APOCYNACEAE 
Clitandropsis Clemensiae sp. nov. 
Scandens; ramulis tomentosis; foliis oppositis firme chartaceis oblongo- 
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lanceolatis, 10-15 cm. longis 3.5-5 cm. latis, basi obtusiusculis, apice 
acuminatis, acumine 1-1.5 cm. longo, supra costa pubescente excepta 
glabris, subtus in lamina sparse in costa dense pubescentibus, nervis 
lateralibus late patentibus + remotis utrinsecus 11—14, utrinque distinctis; 
petiolo vix 1 cm. longo pubescente; inflorescentiis axillaribus paucifloris 
+ 4 cm. longis pubescentibus; bracteis oblongo-lanceolatis; pedicellis 
brevibus; calycis lobis lanceolatis acutis 3 mm. longis, extus sparse 
pubescentibus intus eglandulosis; corolla albida hypocrateriformi, tubo 
1.3-1.5 cm. longo extus glabro intus versus basim excepto pubescente, lobis 
lineari-lanceolatis acutis + 1.3 cm. longis, fauce squamis oppositilobis fim- 
briatis 3-4 mm. longis; staminibus medio tubo insertis, antheris lineari- 
lanceolatis 3 mm. longis, apice caudatis glabris, basi leviter curvatis; 
ovario 1.5 mm. longo 1 mm. lato, ovoideo glabro haud bene 2-loculato; 
stylo 2 mm. longo, stigmate 2.5 mm. longo bicaudato. 

NORTHEASTERN NEW GUINEA: Wantoat, Clemens 41192 (type), April 1940, 
alt. 1200-1500 m. (flower white turning soft yellow). 

This species is very close to Clitandropsis acuta Markgr. but the latter 
is glabrous and has smaller flowers. 


Alygia scabrida Markgr. Bot. Jahrb. 61: 184. 1927. 

NORTHEASTERN NEW GUINEA: Kajabit, Markham Valley, Clemens 10566, 
alt. = 600 m. 

Previously known only from the type-collection. 


Parsonsia Brassii Markgr. Brittonia 2: 139. 1936. 

NORTHEASTERN NEW GUINEA: Ogeramnang, Clemens 4489, 5214, December 
1936, alt. 1800 m.; A-mieng, Yaneng River, Clemens 12362, July 1941, alt. 1500-1800 
m.; Matap, Clemens 41047, February-April 1940, alt. 1500-1800 m. 

Previously recorded only from the type collection, Brass 4921, from 
British New Guinea. 


Parsonsia buruensis (Teysm. & Binn.) Boerl. Handl. Fl. Ned. Ind. II. 2: 397. 1899; 
Marker. Bot. Jahrb. 61: 218. 1927. 


NORTHEASTERN NEW GUINEA: Quembung, Clemens 2163, March 1936, alt. 
about 600 m. 

Known from the Moluccas, Netherlands New Guinea and British New 
Guinea. 


RUBIACEAE 
Neonauclea Clemensiae sp. nov. 


Arbor magna; ramulis crassiusculis, cortice + ruguloso; internodiis 
ultimis compressis, brevibus, 1-2 cm. longis, 4-6 mm. crassis, sparsim 
pubescentibus vel glabris; stipulis non visis; foliis crasse papyraceis, 
obovatis, 18-24 cm. longis, 12-14 cm. latis, apicem versus late obtusis 
deinde breviter obtuse subapiculatis, basim versus angustatis deinde 
anguste obtusis vel interdum subauriculatis, breviter petiolatis (petiolo 
vix 5 mm. longo) vel subsessilibus, supra glabris, subtus lamina consperse, 
costa venisque dense, patenti-pilosis, nervis lateralibus utrinsecus 10-12 
oblique patentibus prope marginem arcuatim conjunctis, supra impressis, 
subtus perspicuis et prominentibus, venis subclathratis; inflorescentiis 
pedunculatis, pedunculo 0.5-2.5 cm. longo; capitulis 3, florentibus sine 
stylis + 3 cm. diametro, sine floribus 1 cm. diametro; pedunculis secun- 
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dariis + 3 cm. longis, bractearum caducarum cicatrice pubescente infra 
apicem vix 1 cm. munitis; calycis loborum partibus deciduis 5 mm. longis, 
spathulatis, parte incrassata obtuse fusiformi vel rotundato-ovoidea 
acutiuscula, dense pubescente, calycis parte persistente cum ovario 2 mm. 
longa extus glabra intus dense pubescente, ovario basi pilis sericeis circum- 
dato; corolla tubuloso-infundibulari, 11 mm. longa, glabra; antheris in 
fauce: stylo fere 2 cm. longo. 

NORTHEAST NEW GUINEA: vicinity of Kajabit Mission, Clemens 10800 
(TYPE), Oct. 1939, alt. about 270 m., in Markham valley bush; Sattelberg, Clemens 
990, Nov. 1935, alt. about 900 m. 

This species is apparently related to Neonauclea reticulata (Havil.) 
Merr. reported from the Philippine Islands and Formosa. ‘The leaves are 
not so coriaceous, and more pubescent on the under surface; the flowers are 
surrounded at the base by a ring of hairs; the deciduous lobes of the calyx 
are smaller at the apex and more pubescent, also mostly cinereous in color. 


Randia Bartlettiana sp. nov. 


Arhuscula circiter 13 cm. diametro; ramulis atro-cinerascentibus vel 
brunnescentibus leviter sulcatis vel longitudinaliter rugulosis glabris; foliis 
chartaceis oblongis vel ellipticis, 10-22 cm. longis, 4-10 cm. latis, basi 
cuneatis, apice laesis, utrinque glabris vel subtus nervis consperse minute 
pubescentibus, nervis lateralibus utrinsecus 7-10 oblique adscendentibus 
marginem versus arcuatis, supra manifestis, subtus prominulis in axillis 
domatia ferentibus, venis inconspicuis; petiolo circiter 5 mm. longo, sparsim 
pubescente; stipulis connatis subtruncatis abrupte 4-denticulatis vel 
acuminatis; inflorescentiis in ramis axillaribus brevibus paniculatis, multi- 
floris; bracteis late ovatis acuminatis intus dense hirtellis; floribus 
subsessilibus vel breviter pedicellatis, pedicellis 1-2 mm. longis, sparsim 
pubescentibus; calyce subcampanulato extus consperse minute pubescente, 
intus dense hirtello, pauci-glanduloso, tubo 2 mm. longo, lobis lineari- 
subulatis, 1.5-2 mm. longis; corolla in alabastro pubescente, tubo 2 cm. 
longo, fauce et inter antheras pubescentibus, lobis oblongis + 1 cm. longis; 
antheris linearibus circiter 7 mm. longis, inclusis; stylo glabro, stigmaticis 
lobis 6 mm. longis subclavatis, ovario 2.5 mm. longo sparsim minute 
pubescente. 

NORTHEASTERN NEW GUINEA: Boana, Clemens 41472, 41473, 41856 (TYPE), 
May-November 1940, alt. about 900 m. (small tree 5 inches in diameter; flowers 
white). 

This species probably belongs to the section Gynopachys Hook. The 
inflorescence and an opposite leaf appear to terminate a very short axillary 
or slightly supra-axillary shoot usually a single node in length. The 
flowers are smaller and much more numerous than those of Randia insignis 
Val. but the floral characters of R. Bartlettiana are somewhat similar. 
The calyx is densely hirtellous within, but the glands are nearer the base 
than those pictured for R. insignis Val. The corolla is pubescent outside, 
and the stamens inclosed although their apex is nearer the margin of the 
throat than in Valeton’s species. 

The species is named for Professor H. H. Bartlett who made this 


material available for study. 
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Gardenia invaginata sp. nov. 


Planta glabra; ramulis teretibus inconspicue sulcatis; internodiis 2.5—4 
cm. longis; foliis anisophyllis coriaceis ellipticis, 5-11 cm. longis, 2.2-4.5 
cm, latis, basi decurrentibus cuneatis vel interdum obtusis, apice breviter 
acuminatis, acumine 5—9 mm. longo obtusiusculo, venis primariis utrinsecus 
7-11 utrinque prominulis, subtus in axillis domatia minuta ferentibus, 
reticulo laxo utrinque manifesto; petiolo 0.8—1.4 cm. longo glabro; stipulis 
lineari-lanceolatis 1.5 cm. longis 2-3 mm. latis acutis; floribus in axillis 
foliorum superiorum; pedicellis brevissimis 2-4 mm. longis: calyce mem- 
branaceo spathaceo- -tubulato apice lateraliter fisso longiuscule acuminato 
summo. apice pubescente margine inflexo, 3.5 cm. longo, corollae tubo + 7 
cm. longo utrinque glabro fauce paullo dilatato, lobis 1.5 cm. longis, 
subovatis; antheris 6 linearibus basi angustatis 1 cm. longis, loculis circiter 
8 mm. longis; stylo versus basim glabro in parte superiore hirsuto, stig- 
maticis lobis glabris, ovario 5 mm. longo glabro; fructu globoso circiter 
2 cm. diametro, exocarpio carnoso, endocarpio lignoso vel lapideo; 
seminibus numerosis complanatis foveolatis = horizontaliter placentis 
immersis; placentis 6. 

NORTHEASTERN NEW GUINEA: Bulung River, Clemens 5337 (TYPE), Feb- 
ruary 1937, alt. circiter 870 m. 

Gardenia invaginata is closely allied with G. Lamingtonit F. M. Bail. 
In fact this is the only collection we have examined which obviously shows 
a sterile appendage at the base of the anther, a character given by Bailey in 
his original description. However, G. invaginata may be distinguished 
by the difference in the shape of the lobes of the corolla and the unribbed 
ovary. The collections we have taken for Bailey’s species also have a 
pubescent throat, a feature not mentioned by Bailey. 


Gardenia Clemensiae sp. nov. 


Arbor alta; ramulis cinerascentibus subangularibus lenticellatis glabris; 
foliis plerumque anisophyllis subcoriaceis vel chartaceis glabris, ellipticis, 
8-17 cm. longis, 3—7.5 cm. latis, utrinque angustatis, apice, breviter 
acuminatis, acumine 0.5-1 cm. longo obtuso, basi anguste cuneatis vel 
acutis, nervis primariis utrinsecus 9-11 oblique patentibus prope marginem 
arcuatis, supra manifestis, subtus perspicuis in axillis domatia minuta 
ferentibus, reticulo denso manifesto; petiolo 1.2-3 cm. longo glabro; 
stipulis lanceolatis 3 cm. longis, 5—6 mm. latis, glabris, acutis; floribus 
axillaribus, pedicellis vix 5 mm. longis; calyce inflato-tubulato 2.5-3.5 
cm. longo, 1-1.3 cm. lato, copiose venoso, apice inaequaliter lobato vel 
fisso, laciniis prope marginem hirtellis; corolla hypocrateriformi, tubo 
12-15 cm. longo, infra medium glabro superne consperse hirtello; fauce 
elongata (circiter 2.3 cm. longa) intus crispe pilosa inter anthera; lobis 6, 
lanceolato-oblongis, 3 cm. longis, infra medium = 1 cm. latis, apice 
rotundatis; antheris 2.2 cm. longis paullo exsertis; stylo basim versus 
glabro deorsum apicem versus (5— 7 cm.) hirsuto; stigmaticis lobis glabris; 
ovario circiter 5 mm, longo glabro; placentis 6. 

NORTHEASTERN NEW GUINEA: Sattelberg, Clemens 1005 (rypr), 1221, 3108, 
November, December 1935, May 1936, alt. 1500-1650 m. 

One of the collections was earlier identified as Gardenia Lamingtonii 
Bail., although both have the same general habit. Here the calyx is more 
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inflated than in F. M. Bailey’s species, the corolla tube above the middle 
is sparsely hirtellous outside, and the anthers are longer although the 
corolla tube is somewhat shorter. It is true that perhaps the anthers 
suggest those of Bailey’s species in that the anther-sacs appear to open a 
little above the base of the connective although the pressed specimens do 
not give the impression of having a filiform appendage. It must be remem- 
bered that Bailey’s descriptions were drawn up from fresh material which 
might appear somewhat differently when dried. Clemens 3108 is a speci- 
men with one fruit globose-ellipsoid, 3 cm. long, 2.5 cm. diameter, the 
calyx is only a remnant scarcely more than 5 mm. long. 


CUCURBITACEAE 
Melothria filipes sp. nov. § Eumelothria 


Monoica, scandens; caulibus gracilibus, sulcatis, pubescentibus vel 
glabris et nodis tantum sparsim pilosis; foliorum petiolo 1.5—2 cm. longo, 
patenti-pilosulo; lamina tenuiter chartacea pedato-5-partita, supra 
scabra, subtus costa et venis patenti-pilosis, segmentis lineari-lanceolatis, 
margine irregulariter repandis vel consperse et inconspicue dentatis, obtusis 
vel acutis et mucronatis, segmento intermedio 5.5—7 cm. longis, 0.7—0.8 
cm. latis, ceteris paullo minoribus, exterioribus saepe bilobatis, sinu basilari 
late rotundato, 3-6 mm. profundo; cirrhis gracilibus elongatis; ¢ 
inflorescentiis probabiliter racemosis, paucifloris, floribus immaturis; calyce 
1 mm. longo, campanulato, dentibus subulatis; corolla glabra, 2 mm. 
longa, lobis late ovatis; staminum filamentis brevissimis, antheris sub- 
quadratis, loculis apice paullo divergentibus; ¢ floribus parvis, solitariis; 
pedunculis usque 4 cm. longis, filiformibus; ovario ovoideo apice attenuato; 
corollae lobis oblongis, fauce puberulis; stylo 1 mm. longo, basi disco 
annulari, stigmate capitata; fructibus globosis, + 1 cm. diametro, glabris, 
seminibus obovatis, levibus, 5 mm. longis, 3 mm. latis, marginatis, margine 
crassiusculo. 

NORTHEAST NEW GUINEA: Wantoat (Wantot), Morobe District, Clemens 
11027 (tyPE), Jan. 1940, alt. 1050-1800 m. (flowers cream-colored; fruits pink) ; 
Matap, Morobe District, Clemens 11225A. 

BRITISH NEW GUINEA: Bella Vista, Central Division, Brass 5449, Nov. 1933, 
alt. 1450 m., twining in brush on an old garden clearing (flowers white). 

Among the species of Melothria described previously, this seems to be 
most like M. pentaphylla Naud. from New Caledonia. The latter differs 
from our species in having leaves with lower surface glabrous, and fruit 


oblong-ovoid, with much smaller seeds. 


Melothria morobensis sp. nov. § Eumelothria 

Scandens; caulibus glabris, angulatis, nodis tantum minute pubescen- 
tibus; foliorum petiolo 1.5—3 cm. longo, dense et breviter hispidulo; lamina 
chartacea, triangulari-hastata, 4-8 cm. longa, 5—9 cm. lata, apice acuminata 
vel acuta, lobis basilaribus acutis vel rotundatis, margine dentatis vel 
subintegris, supra scabris, subtus scabriusculis et pubescentibus, pilis in 
nervis -+- patentibus, sinu basilari usque 7 mm. profundo vel’ fere nullo; 
cirrhis glabris, gracilibus; ¢ floribus (alabastris tantum visis) ut videtur, 
solitariis vel 1-3 in axilla, pedunculo consperse patenti-pubescente, usque 
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2.5 cm. longo, gracili, calyce campanulato, 2 mm. longo, dentibus subulatis, 
2.5 mm, longis; corolla pubescente; antheris late ellipsoideis, loculis rectis; 
? floribus non visis; fructibus 3—5.5 cm. longis, viz 1.5 "cm, diametro, 
oblongis, basi acutis, apice rostellatis; in sicco longitudinaliter plurico- 
statis; seminibus subobovatis, 5—6 mm. longis, 1.5—2 mm. latis, basi alato- 
appendiculatis. 

NORTHEAST NEW GUINEA: vicinity of Kajabit Mission, Morobe District, 
Clemens 10721, Oct. 1939, alt. about 400 m., mountain bush trail; _ vicinity of Wantoat, 
Clemens_11330 bis (typr), March 1940, alt. 1050-1350 m., open woods (fruit green) ; 
Boana, Clemens 41687, Aug. 1940, alt. about 900 m. 

This species in some characters suggests Melothria scaberrima Merr. but 
the fruit of the later is smaller and more shortly peduncled, and the 
leaves are of very different size and contour. Unfortunately the Papuan 
specimens are fragmentary, and it is difficult to say definitely whether the 
flowers aré monoecious or dioecious, or how many grow from the axil of 
a leaf. 


Melothria Clemensiae sp. nov. 

Monoica, scandens; caulibus gracilibus, sulcatis, glabris, tantum apicibus 
juvenilibus et nodis pilosis; foliorum petiolo + 1 cm. longo, crispe pilosulo; 
lamina submembranacea, subpellucida, angusto-triangulari, + 6 cm. longa, 
3 cm. lata, basi truncata vix sagittata, apice acuminata, margine minute et 
inconspicue denticulata, supra minute scabriuscula, costa basim versus 
pilosula, subtus levi, costa nervisque patenti-pilosis, sinu basilari nullo; 
cirrhis glabris simplicibus; ¢ floribus solitariis vel geminatis, + 2 cm. 
pedunculatis; calyce campanulato, 3 mm. longo, lobis 1 mm. longis; corolla 
circiter 1 cm. longa, lobis ovatis, minute puberulis, 7 mm. longis, fauce 
+ dense piloso; @ floribus solitariis, longe pedunculatis, pedunculo 4 cm. 
longo, ovario 1-1.5 cm. longo, 1 mm. lato, apice 2-3 mm. attenuato; 
fructu non viso. 

NORTHEAST NEW GUINEA: Sugu-Gaeng, Morobe, Clemens 41287 (TYPE: 
Univ. Mich.), April 1940, alt. about 1050 m., wet bank of mountain trail (flowers 
white). 

This and the preceding species have some characters in common with VM. 
Rauwenhoffii Cogn. The latter, however, has glabrous leaves, and flowers 
about half the size of those in the Clemens’ specimen. 

Gynostemma pentaphyllum (Thunb.) Makino, Bot. Mag. Tokyo 16: 179. 1902. 

Vitis pentaphylla Thunb. Fl. Japon. 105. 1784. 

Gynostemma pedatum Blume Bijdr. 23. 1825; Harms, Bot. Jahrb. 60: 161. 1925. 

NORTHEAST NEW GUINEA: Yunzaing, Clemens 3838, Aug. 1936, alt. about 
1350 m., open hill in forest (small vine with minute whitish green flowers and green 
fruits). 

This widespread species is recorded here only to call attention to the 
oldest specific epithet. The plant is ordinarily known by Blume’s name. 
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A SURVEY OF THE PLANTS OF GUAM* 
S. F. GLrassMAN 


With two plates \ 


INTRODUCTION 


The purpose of this study is to group the principal plant species on Guam 
according to the kinds of situations most favorable for their growth, and to 
show the geographical distribution,of each species. This survey is based, 
in part, on collections made by the writer in the 16 months, from 1944 to 
1946, which were spent on Guam. During this period, 300 specimens of 
vascular plants were collected, and subsequently were sent to Dr. E. D. 
Merrill, Director of the Arnold Arboretum. At present, these specimens 
are deposited in the Arnold Arboretum and in the Herbarium of the Uni- 
versity of Illinois. More than 29 localities, ranging from one end of the 
island to the other, were visited during the course of collecting. Ar 
attempt was made to collect plants in all types of situations, extending 
from the coral reefs to the savannas. At the same time, field notes on the 
flora and vegetation were made. 

The second phase of this study involved a perusal of the literature 
dealing with the plants of Guam. Much of the information dealing with 
principal botanical collections, especially the earlier ones, was extracted 
from “The Useful Plants of Guam,” by W. E. Safford, and “An Enumera- 
tion of the Plants of Guam,” by E. D. Merrill. Notes on the geography 
of the island were obtained from the above-mentioned work by Safford. 
Most of the data on the names of species and their geographical distribu- 
tions were taken from Merrill’s enumeration, and from “An Enumeration 
of Micronesian Plants,” by R. Kanehira. Native names of species were 
derived from the works of Safford and Merrill. The grouping of species 
is based principally on the writer’s field observations and collections. 


GEOGRAPHY AND CLIMATE 


Guam is the largest island of the Marianas Archipelago, in the west 
central Pacific area. It is twenty-nine miles long, and four to nine miles 
wide. The island extends from 13° 14’ N. to 20° 30’ N. latitude, and from 


* The writer is indebted to Dr. E. D. Merrill of the Arnold Arboretum for identification 
of plant specimens from Guam, and for suggestions in the preparation of this manu- 
script. This work has been facilitated by the valuable guidance and direction of Dr. 
G. Neville Jones of the University of Illinois. Thanks are also due to Dr. O. Tippo 
of the University of Illinois for helpful assistance in the completion of this paper, and 
to Mr. C. Schweinfurth of the Botanical Museum, Harvard University, for identifica- 
tion of certain species of Guam orchids. 
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143° 46’ E. to 146° 31’ E. longitude. It is therefore, approximately 
1200 miles east of the Philippine Archipelago, and 3500 miles west of 
Honolulu. The outline of Guam may be compared roughly to the shape 
of a human footprint (PLATE I), with the heel north-northeast, and the 
toe south-southwest. 

The southern half of the island is more mountainous than the northern 
half. Mt. Lamlam, 1334 feet above sea level (PLaTE I), is the highest peak 
in the former region. In the valleys of the southern part of Guam, the 
soil is deep and black, evidently deposited by slow moving streams. The 
northern half of the island is a series of raised platforms of coralliferous 
limestone, often spoken of as the “mesa” or plateau. Mt. Santa Rosa, 
870 feet above sea level (PLaTE I), is the highest peak in this region. In 
the northern half of the island the soil is composed chiefly of heavy reddish 
clay, often only a few inches in depth. The subsoil in many places consists 
of decomposed coralliferous limestone, and below this there is a solid 
mass of hard coral. 

All the mountain peaks are undoubtedly of volcanic origin. In some 
of the peaks outlines of craters can be seen. Surrounding the bases of 
some of the mountains are ancient coral reefs, the margins of which have 
been changed into crystalline limestone. This fact indicates that volcanic 
_activity took place after the whole island was raised from the sea. On the 
western side, between the mesa and the ocean, there are several flat terraces 
showing evidence of having undergone successive upheavals. These 
terraces mark former sea levels, indicating that there were intervals of rest 
during the successive elevations of the island. 

A number of rivers dissect both the central and southern portions of 
Guam. Near the middle of the island, about one mile and a half from 
Agana, is a large spring. This spring drains into a swamp which forms the 
Agana River (PLATE I). In the southern section of Guam, there are several 
small streams e.g., tributaries of the Talofofo River (PLaTEe I), which 
disappear beneath the surface of the ground, and emerge later from 
caverns. The northern part of the island is relatively dry because rainfall 
is absorbed rapidly by the coralliferous limestone. During the rainier part 
of the year, however, several small streams appear near the bases of hills 
of Mt. Santa Rosa and Mt. Mataguac (PLATE I). 

The ocean bed between Midway and Guam is a vast plain approximately 
four miles below the surface and somewhat broken by submarine reefs 
and mountain ranges. When the submarine volcanic range that forms the 
Marianas Islands (PLatr IT) is approached, this plain gradually slopes 
into an abyss almost six miles deep. The ocean bed between Guam and 
the Philippines is approximately two to four miles below the surface. 

The climate is tempered throughout the year by a brisk trade wind, 
blowing from northeast and east. According to records of the United 
States Weather Bureau (14), from 1926 to 1941, the range of temperature 
was between 64° F. and 93° F. From 1926 to 1941 the average total 
annual rainfall was 91.06 inches (14). The rainfall is heaviest from July 
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to November, while the period of least precipitation is from December to 
June. September is the month of highest precipitation, with a 17 year 
average of 16.14 inches. April, with 2.18 inches, shows the lowest average 
monthly rainfall during the same period. 


PRINCIPAL BOTANICAL COLLECTIONS 


Since 1521, when Guam was discovered by Magellan during his circum- 
navigation of the earth, several botanists have explored this island. The 
earliest known plant collections were made in 1792 by Thaddeus Haenke 
and Luis Nee, botanists of the Malaspina Expedition, whose specimens 
were subsequently sent to the National Museum of Bohemia at Prague, 
and the Royal Garden at Madrid. In 1817 Adelbert von Chamisso, 
botanist of the Romanzoff Expedition, collected some plants on Guam, 
which later were deposited in the Berlin Herbarium. Charles Gaudichaud- 
Beaupre, with the Freycinet Expedition, collected a number of specimens 
on the island, but they were destroyed by sea water when his ship was 
wrecked on the return voyage. A. Lesson, botanist of the first D’Urville 
Expedition, collected some plants on Guam in 1828; but there are no 
records of his specimens. During the second D’Urville Expedition in 1839, 
J. B. Hombron collected specimens which later were sent to the Museum 
National d’Histoire Naturelle, Paris. 

For the next sixty years no botanizing was done on Guam, but in 1899 
and 1900, W. E. Safford, then Assistant Governor of Guam, collected some 
specimens. The results of this effort appeared under the title ‘““The Useful 
Plants of Guam” (12), a work containing a list of some 350 species. 

During the years 1910-1919, J. B. Thompson, Mrs. J. Clemens, R. C. 
MacGregor, and other botanists collected plants on Guam. Their col- 
lections formed the basis of two works by E. D. Merrill, “An Enumeration 
of the Plants of Guam” (8) and ‘“‘Additions to the Flora of Guam” (9). 

Before 1929, some 61 species of vascular plants were thought to be 
endemic on Guam, but when the results of the work of R. Kanehira and 
other botanists who collected on the Japanese mandated islands of Micro- 
nesia from 1929 to 1935 were published (6,7), it was found that twenty- 
nine of the supposed endemics actually occurred on other islands of 
Micronesia. 

In 1936, E. H. Bryan collected a few hundred specimens from Guam 
for the Bernice P. Bishop Museum in Honolulu. From 1936-1941, he 
published a series of articles based on these specimens, under the title of 
“The Plants of Guam” (1). 

Although collections have been made from Guam, further botanical 
exploration is needed before our knowledge of the flora of this island can 
be considered to be adequate. This was shown by the recent collections 
made by the present writer in 1946. Among 300 numbers secured, new 
Guam records included seventeen species in thirteen genera and three 
families (11). 
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DISCUSSION OF THE FLORA 


The plants of Guam are listed under the following headings: Coral Reefs, 
Strand, Mangrove Swamps, Rivers and River Banks, Forests, Marshes, 
Grasslands and Abandoned Clearings. 

No attempt has been made to include all the recorded species. However, 
the species that are listed, most of which the writer has collected, are the 
principal representatives of each of the above situations. The writer has 
not collected specimens of thallophytes or bryophytes, consequently, lists 
of these groups of plants are taken from publications of the following 
authors: Safford (12), algae; Graff (3), fungi and lichens; and Merrill 
(8), bryophytes. 

A. PLANTS OF CORAL REEFS 


Growing submerged in the ocean, close to the fringed coral reefs, are 
many species of algae and several species of flowering plants. 

The green algae are represented by the following genera: Caulerpa, 
Rhizoclonium, Bryopsis, Enteromorpha and Halimeda. Padina, Sargas- 
sum and Turbinaria comprise the principal genera of brown algae. The 
chief representatives of the red algae are Acanthophora, Corallopsis, 
Mastophora and Gracillaria. 

Potamogetonaceae and Hydrocharitaceae are the principal families of 
angiosperms found in the coral reefs. The former family is represented by 
Diplanthera uninervis (Forsk.) Aschers, extending from the Red Sea and 
tropical east Africa to Polynesia, and Ruppia maritima L., widely distrib- 
uted in most warm and temperate countries. Enhalus acoroides (L.f.) 
Rich., a widely distributed species in the Indo-Malayan region, and 
Halophila ovata Gaudich., a species found only on Luzon and Guam, are 
the representatives of Hydrocharitaceae. 


B. STRAND PLANTS 


Many of the species growing along the beaches and cliffs are of extensive 
distribution in the tropics. Coconuts are abundant on the west coast of 
the island, but on the east coast, where stiff winds are blowing almost 
constantly, only a few of these plants occur. Casuarina equisetifolia, a. 
common strand tree, grows equally well on both the east and west coasts. 

According to A. W. Schimper (13), the strand plants of the Pacific 
Islands are divided into four formations: the “Mangrove,” the ‘“Nipa,” 
the “Barringtonia,” and the ‘“Pes-caprae.” The first category will be 
treated under a separate heading, “Mangrove Swamps.” Nipa formation 
will not be included in this discussion as it is not a characteristic strand 
formation on Guam. The Barringtonia formation comprises the plants 
immediately lining the beach, Some of the more common woody species 
are: Barringtonia asiatica, Heritiera littoralis, Hibiscus tiliaceus, Thespesia 
populnea, Ochrosia parviflora, Hernandia ovigera, Calophyllum inophyllum, 
Morinda citrifolia, Clerodendron inerme, Desmodium umbellatum, and 
Vitex trifolia. The herbaceous species in this group include Centotheca 
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latifolia, Monerma repens, Thuarea involuta, Mariscus stuppeus, and 
Crinum asiaticum. 

The Pes-caprae formation consists of herbaceous creepers and woody 
species of the beach itself. The characteristic creepers are /pomoea pes- 
caprae, I. gracilis, Canavalia lineata and Vigna marina. Some of the 
woody species include Scaevola frutescens, Tournefortia argentea, Pemphis 
acidula and Casuarina equisetifolia. 

Seeds and fruits of the majority of the strand plants float in salt water 
for a long time. In a system of classification proposed by H. B. Guppy 
(4), these species are divided into three groups according to structural 
modifications of buoyancy. The first group consists of species having 
air spaces in the seeds or fruits. Group two includes those species having 
buoyant seed coats or fruit husks. In the third group, the kernel itself 
is buoyant. 


Group I. This group is subdivided into four sections, A. Species with 
air spaces between the cotyledon and seed coat, B. Those with air spaces 
between the cotyledons, C. Species with an air chamber in the seed, and, 
D. Those in which the seed partially fills the fruit cavity. 


Section A. Lauraceae are represented by Cassytha filiformis L. 
(mayagas or dodder laurel), a climbing saprophyte which is widely 
distributed in the tropics of both hemispheres. The mallow family 
includes two species of pantropical distribution, Hibiscus tiliaceus L. 
(pago or corkwood) and Thespesia populnea (L.) Soland. (kilulu, 
quilulu). Euphorbia atoto Forst. f., extending from tropical Asia to 
Australia and Polynesia, is the representative of Euphorbiaceae in this 
section. The legumes contain one species of pantropical origin, Caesal- 
pinia crista L. (pacao). The Rhamnaceae are represented by Colubrina 
asiatica (L.) Brongn. (gasoso), which extends from tropical Africa, Asia 
through Malaya to Australia and Polynesia. Ipomoea pes-caprae (L.) 
Roth (alalag-tasi), a member of the morning-glory family, is distributed 
in the tropics of both hemispheres. 

SecTIon B. This section consists of three species of leguminous plants: 
Entada phaseoloides (L.) Merr. (gaye, gayde, lodusong, bayog) and 
Vigna marina (Burm.) Merr. (akankan malulasa) are pantropical, while 
Mucuna gigantea (Willd.) DC. (akankan dangkulo) extends from tropi- 
cal Asia to Polynesia. 

Section C. Morinda citrifolia L. (ladda or Indian mulberry), a 
member of the Rubiaceae distributed from India to Polynesia, is the only 
species represented in this section. 

Section D. The Sterculiaceae are represented by Heritiera littoralis 
Dry. (ufa, hufa or looking glass tree), a species extending from tropical 
east Africa through Malaya to Polynesia. Two species of leguminous 
plants fall into this section: Desmodium umbellatum (L.) DC. (palaga 
hilitai) ranges from the Mascarene Islands and tropical Asia, through 


174 JOURNAL OF THE ARNOLD ARBORETUM [VOL. XxIx 


Malaya and northern Australia, and Derris trifoliata Lour. extends from 
tropical east Africa, Asia through Malaya to Australia and Polynesia. 

Group II. This group is divided into two sections, A. Seeds with 
buoyant coats, and B. Fruits with buoyant husks. 

Section A. Cycas circinalis L. (fadan, fadang), a member of the 
Cycadaceae, is widely distributed in the Old World tropics. The family 
Hernandiaceae is represented by Hernandia ovigera L. (nonag, nonak), 
a species which is distributed from Ceylon to tropical east Africa, Mada- 
gascar through Malaya to tropical Australia and Polynesia. Excoecaria 
agallocha L. (milky mangrove), a representative of the spurge family, 
ranges from India to Polynesia. 

Section B. In this section, Lythraceae are represented by Pemphis 
acidula Forst. (nigas), a species extending from tropical east Africa and 
tropical Asia to tropical Australia and Polynesia. Barringtonia asiatica 
(L.) Kurz (puting), a member of the Lecythidaceae, occurs from tropical 
Asia to Polynesia. Lumnitzera littorea (Jack.) Voigt (nana or red 
flowered mangrove), a representative of the family Combretaceae, extends 
from tropical Asia through Malaya to Australia and Polynesia. Casuarina- 
ceae include Casuarina equisetifolia L. (gago or Polynesian ironwood), a 
species distributed from tropical Africa to Polynesia, and pantropical in cul- 
tivation. The dogbane family contains one species in this section, namely 
Ochrosia parviflora (Forst.) Henslow (fago). This plant occurs in the 
Polynesian region., The family Boraginaceae includes two representatives, 
Cordia subcordata Lam., occurring from east Africa and tropical Asia 
through Malaya to tropical Australia and Polynesia, and Towurnefortia 
argentea L.f. (hunig, hunik), ranging from tropical Asia to Mauritius, 
Malaya, tropical Australia and Polynesia. Scaevola frutescens (Miaill.) 
Krause (nanaso), a member of the Goodeniaceae, extends from India to 
_ Polynesia. The vervain family is represented by two species, Clerodendron 
imerme (L.) Gaertn. (lodogao), distributed from India to Formosa 
through Malaya to tropical Australia and Polynesia, and Vitex trifolia 
L. (lagundi), extending from India to Mauritius and Japan, southward 
through Malaya to tropical Australia and Polynesia. Palms include 
two well known species, Cocos nucifera L. (niyog or coconut) and Nypa 
fruticans Wurmb. (nipa palm). The former plant is found in all tropical 
countries and is a native of some part of the Old World tropics. The 
nipa palm was introduced from the Philippines and occurs from India 
through Malaya to tropical Australia. 

Group III. Calophyllum inophyllum L. (daog, daok or Palo Maria), 
a member of the Guttiferae, extends from India to tropical east Africa 
through Malaya to Polynesia. The leguminous plants are represented 
by three species. Canavalia lineata (Thunb.) DC. (akankan-tasi) and 
Sophora tomentosa L. are both pantropical, while Erythrina variegata 
L. (gaogao, gabgab or east Indian coral tree) is distributed from India 
to Polynesia. The Olacaceae in this group include the pantropical 
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species, Ximenia americana L. (piod, piut or tallow nut). The family 
Combretaceae is represented by Xylocarpus granatum Koenig (lalanyog), 
a species extending from India through Malaya to New Caledonia. 

In addition to the strand plants with special modifications for floating, 
there is a number without these modifications. Sesuvium portulacastrum 
L., a member of the Aizoaceae, is found in the tropics and subtropics of 
both hemispheres. Utricaceae contain Fleurya interrupta (L.) Gaudich. 
(palilolia), ranging from Abyssinia to Australia and Polynesia. Calonyc- 
tion album (L.) House (alaihai-tasi) and Ipomoea gracilis R. Br. (lagun, 
lagun tase) are examples of the Convolvulaceae in this group. The former 
species is pantropical in distribution, while the latter extends from tropical 
Asia to the Seychelles, through Malaya to tropical Australia and Polynesia. 
The madder family contains two species, Bikkia mariannensis Brongn. 
(gausali), found only in the Marianas, and Oldenlandia biflora L., distrib- 
uted from tropical Asia to Polynesia. Callicarpa paucinerva Merr., one of 
the species of Verbenaceae, is known only from Guam, Rota and Saipan. 
Rhoeo discolor (L’Herit.) Hance, an example of the spiderwort family, is 
a native of Mexico and has been introduced in various Polynesian islands 
and the Philippines. The Amaryllidaceae are represented by Crinum 
asiaticum L. (piga palayi), an herb which is widely distributed in the Indo- 
Malayan region. Three species of strand grasses without special floating 
modifications are as follows: Centotheca latifolia (Osbeck) Trin., Monerma 
repens (Forst.) Beauv. (las-aga) and Thuarea involuta (Forst. f.) R. and 
S. (las-aga). The first plant extends from tropical Asia and Africa 
through Malaya to Australia and Polynesia; the second one is distributed 
from Ceylon to Australia and Polynesia, while the last ranges from Malaya 
to Polynesia. Fimbristylis cymosa R. Br. var. umbello-capitata (Mann.) 
Hillebr., found only in Guam and the Hawaiian Islands, and Mariscus 
pennatus (Lam.) Merr., extending from tropical Africa to southeastern 
Asia, Malaya and Polynesia, are the sedges included in this group. 


C. PLANTS OF MANGROVE SWAMPS 


At the mouth of many tidal streams where the water is brackish and the 
shores are muddy, mangrove trees extend far out into the water. The 
descending water of the rivers is stopped temporarily when it meets tide- 
water, and then deposits its sediment in the form of broad mud flats or 
deltas. On these deltas the trees forming the mangrove forest find condi- 
tions favorable for their development since the fruits or seedlings of these 
species are transported by salt water. This forest is usually free from 
undergrowth. The principal species are characterized by the presence of 
specialized, aerial roots, such as knees, high prop roots, or enlarged roots. 
At extreme low tide, when the mud flats are not covered with water, these 
roots give a distinctive appearance to the vegetation. 

Trees of the family Rhizophoraceae are the most conspicuous species of 
the mangrove swamps. Rhizophora apiculata Bl. (mangle hembra) and 
R. mucronata Lam., distributed along the tropical shores of the Old World, 
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are the first species to seed and occupy newly formed mud flats. They are 
prop-rooted species which grow in the portion of the swamp most deeply 
flooded by the tides. Bruguiera conjugata (L.) Merr. (mangle macho), a 
tree with root knees, extends from tropical Asia and Africa through Malaya 
to tropical Australia. This species occupies the inland portion of the 
swamp which is barely flooded at high tide. 

In addition to the species already mentioned, there are several strand 
plants occurring along the inner edges of these salt water swamps. These 
strand species include Xylocarpus granatum, Excoecaria agallocha, Lumnit- 
zera littorea and Heritiera littoralis. 


D. PLANTS OF RIVERS AND RIVER BANKS 


The genera of algae growing below the surface of many streams include 
Conferva, a representative of the green algae, Chara, a member of the 
Characeae, and Thorea, one of the red algae. All the submerged species 
of flowering plants fall into the family Potamogetonaceae. Potamogeton 
mariannensis Cham. and Schlecht., found only on Guam, is a fresh water 
species, while Ruppia maritima grows also in brackish water and sea water. 
Near the mouth of many streams where the water is brackish, Nypa 
fruticans grows in abundance. This palm, which grows partially immersed 
in water, usually extends up these rivers for a great distance. Hichhornia 
crassipes (Mart. and Zucc.) Solms-Laubach (water hyacinth), a native of 
the subtropics of America, is a floating species of the pickerel-weed family. 
Ipomoea aquatica Forsk. (cancon), a plant widely distributed throughout 
the Old World tropics, creeps along the surface of many streams. 

Several species of ferns grow along river banks. Angiopteris evecta 
(Forst. f.) Hoffm., a member of the Marattiaceae, ranges from Micronesia 
to Polynesia. The Hymenophyllaceae are represented by Trichomanes 
javanicum Bl., a plant extending from tropical Asia to the Ryukyu Islands 
southward to Australia and Polynesia. A very rare, endemic species of 
tree fern is Cyathea haenkei (Presl) Merr. This plant grows in shady 
places along mountain streams. Polypodiaceae are represented by Acro- 
stichum aureum L. (langayao), a species of pantropical distribution, and 
the endemic Dryopteris depauperata Copel. 

In addition to the ferns listed above, there are a few angiosperms which 
commonly grow along the banks of streams. These include Hibiscus 
tiliaceus, a typical strand plant, and Areca catechu L. (pugua or betel nut 
palm), widely distributed in the Indo-Malayan region. 


E. FOREST PLANTS 


The plants of the forests are classified into trees, shrubs, epiphytes, lianas, 
and ground cover plants. Trees, epiphytes and lianas are the most abun- 
dant, while shrubs and ground cover plants are poorly represented in both 
number of species and in number of individuals. None of the areas in the 
Guam forests is dominated by any single species or by small groups of 
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species. Generally, ten or more species of trees grow side by side in 
approximately equal abundance. Most of the woody plants are evergreen, 
but Pisonia grandis, a common forest tree is deciduous. The trees are 
represented by a diversified group of families and species. Annonaceae 
contain two common species which are native to tropical America, and 
cultivated in most tropical countries. These include Annona muricata 
L. (laguana or soursop) and A. sguamosa L. (atis or sweetsop). Cananga 
odorata (Lam.) Hook.f. and Th. (alangilang), another member of this 
family, and widely distributed in the Indo-Malayan and Polynesian regions, 
is less common than the other two species. Nyctaginaceae are represented 
by Pisonia grandis R. Br. (umumu), a species extending from the Philip- 
pines, Moluccas, northeastern Australia across Polynesia to the Palmyra 
Islands. Xvylosma nelsonii Merr., only found in Guam and Rota, and 
Pangium edule Reinw. (raual), of wide distribution in the Malayan region, 
are examples of the family Flacourtiaceae. The myrtle family contains 
three species of restricted geographical distribution. These include 
Eugenia reinwardtiana DC. (aabang), E. palumbis Merr. and E. thomp- 
sonu Merr. All except the first, which is found in the Carolines and 
Moluccas, occur only in the Marianas. FElaeocarpus joga Merr. (joga), 
distributed only in the Marianas, is a member of the Tiliaceae. Two 
representatives of the spurge family which do not extend beyond the 
Marianas, are Claoxylon mariannum Muell.-Arg. (panao) and Macaranga 
thompsonu Merr. Artocarpus communis Forst. (dugdug, dugdog or bread 
fruit), a species cultivated in many tropical countries, and Pseudomorus 
brunoniana (Endl.) Bur., of wide distribution in Polynesia, Australia and 
New Guinea, are examples of the family Moraceae. Other members of 
this family include the endemic Ficus mariannensis Merr. (nunu) and 
F. tenuistipula Merr., a species also found in Saipan. The nettle family 
is represented by Pipturus argenteus (Forst. f.) Wedd. (amahadyan), 
extending from Malaya to Polynesia. Aglaia mariannensis Merr. 
(mapunao) and Disocalyx megacarpa Merr., representatives of the Melia- 
ceae and Myrsinaceae, respectively, are found only in the Marianas. 
Loganiaceae are represented by Fagraea sair Gilg & Benedict which also is 
found in the Carolines. Examples of the Rubiaceae include two species 
known only to the Marianas, Tarenna glabra Merr. and Psychotria mariana 
Bartl. (aplochating). Other members of this family include /xora triantha 
Volkens, otherwise only known to Yap, and Randia racemosa (Cav.) F.- 
Vill. (sumac, sumag), ranging from the Ryukyus and southern China to 
Malaya and tropical Australia. Representatives of the screw-pine family 
are Pandanus kafu Martelli (kafu, kafo), known only to Guam and Saipan, 
and P. dubius Spreng. (pahong, pahon), distributed from India to the 
Carolines and Marianas southward to New Hebrides. In addition to the 
trees already mentioned, there is a number of strand trees which are 
characteristic of the forests. These species are Cycas circinalis, Hernandia 
ovigera, Hibiscus tiliaceus, Ochrosia parviflora, Morinda indica, Cordia 
subcordata and Ximenia americana. 
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As previously mentioned, the forest shrubs are poorly represented on 
Guam. Piperaceae contain one endemic species, Piper guahamense C. DC. 
 (pupulo aniti). Guamia mariannae (Safford) Merr., a member of the 
family Annonaceae, is known only to the Marianas. Triphasia trifolia 
(Burm. f.) P. Wils. (limon de China, lemoncito), an example of the rue 
family which is widely distributed in the tropics of the Old World, forms 
thickets on the edges of forests. The spurge family contains Glochidion 
marianum Muell.-Arg. (chosgo, chosgu), a species otherwise known only to 


Samoa and Tonga. WMerrilliodendron rotense Kanehira, a member of the 


family Icacinaceae, is found only on Guam and Rota. 

Even though the vascular epiphytes are extremely abundant, there are 
only a few families represented. Polypodiaceae contain a number of 
species which are widely distributed in the Old World tropics. Antro- 
phyum plantagineum (Cav.) Kaulf., Cyclophorus lanceolatus (L.) Alst. 
and Vittaria elongata Sw., extend from tropical Asia to Polynesia. Two 
examples of Asplenium are A. laserpitifolium Lam., and A. nidus L. (galak, 
galag or bird’s nest fern). The former species is distributed from Malaya 
to Australia and Polynesia, and the latter one ranges from Himalaya, 
Japan, Formosa, eastward to the Society Islands. Nephrolepis biserrata 
Schott is pantropical, Davallia solida (Forst. f.) Sw. (pugua machena) is 


distributed from Malaya to northern Australia and Polynesia, and Humata | 


heterophylla (Sm.) Desv. is found in Malaya and Polynesia. Polypodium 
is represented by P. punctatum (L.) Sw., extending from tropical Africa, 
Asia through Malaya to Polynesia, and P. scolopendria (kahlau) Burm.f., 
which is distributed from tropical Africa and Asia to Australia and 
Polynesia. The endemic species of orchids are Bulbophyllum guamense 
Ames, Dendrobium guamense Ames, Saccolabium guamense Ames and 
Taeniophylilum fasciola (Forst. f.) Reichb. f. (kamuke nanofe). In 
addition to the orchids mentioned above, two species of Phreatia are found, 
P, thompsonii Ames, also known from the Carolines, and P. samoensis 
(Kranzl.) Schlechter. 

In some sections of Guam the lianas are so numerous as to make passage 
impossible. The most abundant species is Flagellaria indica L. (bejuco 
halomtano), a member of the Flagellariaceae which extends from tropical 
Asia to Malaya. The screw-pine family is represented by Frevycinetia 
mariannensis Merr. (fianiti), a species known only to the Marianas. 
Abrus precatorius L. (kolales halom-tano or coral bead vine), an example 
of the legume family, and Ipomoea hederacea (L.) Jacq., one of the 
morning glories, are both pantropical. Another member of the morning 
glory family is Jpomoca indica (Burm.). Merr. (fogfu), distributed from 
Formosa to the Moluccas, tropical Australia and Polynesia. A representa- 
tive of Cucurbitaceae is Melothria guamensis Merr., also known from 
Ponape and Saipan. The milkweed family contains the endemic species, 
Dischidia puberbula Decne., and the Apocynaceae are represented by Alyxia 
torresiana Gaudich., found only in the Marianas. Morinda glandulosa 
Merr., also known from Saipan, is an example of the madder family. 
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Cassytha filiformis, Entada phaseoloides and Mucuna gigantea, character- 
istic strand lianas, are usually found along the outskirts of forests. 

Generally, the forests are not matted with undergrowth to any great 
extent, except where the trees are few in number. The species comprising 
the ground cover are usually confined to the forests, but they often extend 
to the strand, marshes and waste places. Polypodiaceae are represented 
by Asplenium macrophyllum Sw., ranging from India to the Mascarene 
Islands and Polynesia, Dryopteris didymosora (Parish) C. Chr., occurring 
in the warmer parts of both hemispheres, and Tectaria crenata Cav., 
widely distributed in Malaya. Peperomia guamana C. DC. (podpod 
palauan), an endemic species, is a member of the Piperaceae. The 
nettle family contains Procris pedunculata (Forst. f.) Wedd., extending 
from Malaya to Polynesia. Polyscias grandifolia Volkens, known only 
from the Marianas and Carolines, and Alocasia macrorrhiza (L.) Schott, 
widely distributed in the Indo-Malayan region, are representatives of the 
Araliaceae and Araceae, respectively. Tacca pinnatifida Forst. (gabgab, 
gaogao or Polynesian arrowroot), an example of the Taccaceae, ranges 
from tropical Africa and Asia through Malaya to Australia. The ginger 
family contains Zingiber zerumbet (L.) Sm. (asngod halomtano or wild 
ginger), a native of tropical Asia which is distributed in the tropics of 
both hemispheres. Canna indica L. (mango halom tano), a member of 
Cannaceae, is pantropical. 

According to Graff (3), the following genera of fungi are attributed to 
Guam: Phyllachora, Auricularia, Hirneola, Polyporus, Fomes, Polystictus, 
Trametes, Hexagonia, Laschia, Schizophyllum, Lentinus, Coprinus, Nau- 
coria, Phoma, and Cladosporum. The same author also lists the following 
genera of lichens: Pseudopyrenula, Bottaria, Arthonia, Graphis, Coeno- 
gonium, Lecidia, Leptogonium, Pannaria, Coccocarpia, Pertusaria, 
Parmelia, Romalina, Physcia, Anaptychia, and Rhipodonema. 

Merrill (8) has listed a number of bryophytes. The liverworts 
include: Frullania, Dicranolejeuna, Radula, and Thysananthus. Necker- 
opsis, Macromitrium, Syrrhopodon, Thuidium and Ectropothecium, com- 
prise the genera of mosses. 


F. MARSH PLANTS 


In the southern portion of the island, near the towns of Piti and Agate 
(Prater I), there is a number of low, damp areas in which marsh plants 
grow. The Agana marsh in the central section of Guam is the largest 
marshy area on the island. During the rainier part of the year several 
small marshes appear in the Mt. Santa Rosa region. 

Phragmites karka (Retz.) Trin. (karriso), one of the grasses extending 
from India to Malaya, is the most abundant marsh plant. Other members 
of the grass family include Bambusa vulgaris Schrad. (pio paloan), 
Echinochloa colonum (L.) Link (chaguan agaga), Paspalum conjugatum 
Berg., and P. orbiculare Forst. All the mentioned species except the last 
one, which is found in the Indo-Malayan region, are pantropical. 
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Cyperaceae are represented by Cyperus difformis L., Fimbristylis annua 
(All.) R. and S., F. miliacea (L.) Vahl, and Scleria lithosperma (L.) Sw. 
Fimbristylis annua is also known from the Carolines, while the other species 
are widely distributed in the tropics of both hemispheres. Polygonum 
barbatum L. (Mamka) ranging from tropical Asia to Malaya, is an 
example of the buckwheat family. The families Umbelliferae and Scrophu- 
lariaceae each contain one species of pantropical distribution, while the 
legume family is represented by a species of extensive distribution in the 
Old World Tropics.. These species include Centella asiatica (L.) Urban, 
Bacopa monniera (L.) Wettst. and Aeschynomene indica L., respectively. 
Psilotum nudum (L.) Griseb., a member of the Psilotaceae, extends to the 
tropics of both hemispheres. Schizaeaceae is represented by Lygodium 
scandens (L.) Sw. (alambrillo), occurring from tropical Africa and Asia 
to Australia. Dryopteris gongylodes (Schkuhr) O. Ktze. and Acrostichum 
aureum, both pantropical plants, are members of the Polypodiaceae. 


G. PLANTS OF GRASSLANDS 


There are two distinct kinds of grasslands on Guam, savannas and 
“microsavannas.” Savannas are grassy upland regions with scattered 
trees and shrubs. The soil in these regions is poorly drained, and is defi- 
cient in organic matter. Many mountain areas on the southern end of 
the island e.g., Mt. Tenjo (PLATE I), support a savanna type of vegetation. 

The microsavannas differ from the savannas by the absence of woody 


species characteristic of the latter. Besides this, in the microsavanna — 


regions the soil is rich in nitrates, and is well drained. The most pro- 
nounced microsavanna regions are around the vicinity of Mt. Santa Rosa. 
Some plants, such as Miscanthus floridulus, Paspalum orbiculare, Fim- 
bristylis annua, Lygodium scandens, Schizoloma ensifolium and Melastoma 
marianum, occur in both kinds of grasslands. 

Casuarina equisetifolia, a typical strand plant, is the only tree found in 
the savannas. Shrubs are represented by several species which are few in 
numbers of individuals. Melochia villosissima (Presl) Merr. and 
Timonius nitidus (Bartl.) F.-Vill., are endemic members of the Sterculia- 
ceae and Rubiaceae, respectively. The myrtle family contains Decasper- 
mum fruticosum Forst., extending from India and China through Malaya 
to tropical Australia, and Myrtella bennigseniana (Volkens) Diels, known 
only from Guam and Yap. Geniostoma micranthum A. DC., an example 
of the Loganiaceae, is known only from the Marianas. Thymelaeaceae is 
represented by Wikstroemia elliptica Merr., found only in the Marianas 
and the Carolines. Melastoma marianum Naud., occurring in the Marianas 
and the Carolines, is a member of the Melastomataceae. In addition to 
the shrubs mentioned above, two strand plants occur, Pemphis acidula and 
Scaevola frutescens. 

The most abundant plant in the savannas is Miscanthus floridulus 
(Labill.) Warb. (neti, tipun-neti), a grass which is distributed from For- 
mosa to Australia and Polynesia. Other members of the grass family are 
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the endemic Dimeria chloridiformis (Gaudich.) K. Schum. & Lauterb., 
Centotheca latifolia (Osb.) Trin., extending from tropical Asia and Africa 
through Malaya to Australia and Polynesia, and Andropogon fragilis R. 
Br., found in the Philippines, southern China, New Guinea, and in tropical 
Australia. Cladium gaudichaudii W. F. Wright, known only to Guam 
and the Carolines, Rhynchospora rubra (Lour.) Makino, ranging from 
tropical Africa and Asia to Japan southward to Australia and Polynesia, 
and Scleria lithosperma, are representatives of Cyperaceae. An example 
of the lily family is Dianella ensifolia (L.) DC., occurring from India to 
Malaya and Polynesia. Amaryllidaceae includes Curculigo orchioides 
Gaertn., extending from India to Malaya. Phyllanthus saffordii Merr., 
known only to Guam, and Euphorbia vachellii H. & A., ranging from 
southern China to Malaya and tropical Australia, are examples of the spurge 
family. The composite family is represented by Glossogyne tenuifolia 
Cass., occurring from southern China and Formosa southward to Australia, 
and Wedelia canescens (Gaudich.) Merr. (masigsig chunge), known only 
to the Marianas. Psilotum nudum, a member of the Psilotaceae, and 
Lycopodium cernuum L., an example of the Lycopodiaceae, are both pan- 
tropical. Gleichenia linearis (Burm. f.) Clarke (mano), found in the 
warmer parts of both hemispheres, is a representative of Gleicheniaceae. 
Members of the Polypodiaceae include Blechnum orientale L. and Cheilan- 
thes tenuifolia (Burm. f.) Sw., both ranging from tropical Asia to Polynesia; 
Dryopteris cucullata (Bl.) Christ is distributed from the Mascarene Islands 
to Malaya; and Schizoloma ensifolium (Sw.) J. Sm. extends from tropical 
Africa and Asia to Polynesia. 

As in the savannas, the most abundant plant in the microsavannas is 
Miscanthus floridulus. Other species of grasses found in the micro- 
savannas include Andropogon aciculatus Retz., occurring from India to 
China southward through Malaya to tropical Australia, and Paspalum 
conjugatum. The sedges are represented by Mariscus cyperinus (Retz.) 
Vahl, distributed from tropical Asia to Polynesia, and Fimbristylis milia- 
cea. Eulophia guamensis Ames, an endemic orchid, also occurs in these 
regions. Polypodiaceae are represented by Nephrolepis hirsutula (Forst. 
f.) Presl, extending to the tropics of both hemispheres. Several common 
weeds are occasionally found in the microsavannas. Hyptis capitata 
Jacq. (batunes, botones), one of the mints native of tropical America, is 
known in the orient from the Philippines, Formosa, Java and Amboina. 
Acanthaceae and Compositae are represented by Blechum pyramidatum 
(Lam.) Urb. and Elephantopus mollis HBK., respectively. Both species 
are native of tropical America, and are also known in the Orient from the 
Philippines, Formosa and Celebes. 


H. PLANTS OF ABANDONED CLEARINGS 


These areas are usually overgrown with common tropical weeds, escaped 
cultivated plants and indigenous species. Herbs, especially annuals, 
dominate these artificial areas; however, several species of shrubs and small 
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trees, such as Triphasia trifolia, Jatropha curcas, M elanolepis multiglandu- 
losa, Melochia odorata, Cestrum nocturnum and Carica papaya, form 
thickets. In recently cleared fields, the papaya is able to gain a foothold 
and dominate the area to an extent that many other species of plants are 
excluded. 

The species growing in abandoned clearings are classified into three 
groups, those definitely or probably native of the Old World, those def- 
initely or probably native of the New World, and lastly, species of uncer- 
tain origin. 

Representatives of the first group are as follows: Achyranthes bidentata 
_ BI. (chichitun), Oxalis repens Thunb. (agsom, apsom), Luffa cylindrica 
(L.) Roem. (pachodag), Corchorus acutangulus Lam. (masigsig lahe), 
Melochia odorata L. {., Abutilon indicum (L.) Sweet (malbas, matbas or 
Indian mallow), Melanolepis multiglandulosa (Reinw.) Reichb. (alom, 
alum), Phyllanthus marianus Muell.-Arg., Ricinus communis L. (agaliya 
or castor bean), Alysicarpus vaginalis (L.) DC., Crotalaria quinquefolia 
L. (cascabeles), Dolichos lablab L., Oldenlandia corymbosa L., Emilia 
sonchifolia (L.) DC., Glossogyne tenuifolia, Sonchus oleraceus L., Helio- 
tropium ovalifolium Forsk., Merremia gemella (Burm. f.) Hallier f. 
(nyetcor), M. hederacea (Burm. f.) Hallier f., Digitaria stricta Gaudich., 
Oplismenus undulatifolius (Ard.) Roem. and Schult., Panicum ambiguum 
Trin., Pennisetum polystachyum (L.) Schult., and Thuarea involuta. 

Natives of the New World include: Amaranthus spinosus L. (kuletes), 
Boerhaavia diffusa L. (dafau or glue weed), Passiflora foetida L. var. 
hispida (DC.) Killip, Carica papaya L., Psidium guajava L. (abas or 
guava), Muntingia calabura L., Triumfetta semitriloba Jacq. (dadangsi), 
Waltheria americana L. (matico), Malachra capitata L. (pagopago), 
Euphorbia heterophylla L. (poinsettia), Jatropha curcas L. (tubatuba or 
physic nut), Cassia occidentalis L. (mumutun sable, negro coffee or coffee 
senna), C. tora L. (amottomaga), Calopogonium mucunoides Desv., Crota- 
laria mucronata Desv., Leucaena glauca (L.) Benth. (tangantangan), 
Asclepias curassavica L. (Curacao milkweed), Mitrocarpum hirtum (L.) 
DC., Ageratum conyzoides L., Elephantopus mollis, Synedrella nodiflora 
(L.) Gaertn., Heliotropium indicum L. (berbena), Capsicum frutescens L. 
(doni or Cayenne pepper), Cestrum nocturnum L. (dama de noche), 
Datura metel L. (las doce), Lycopersicon esculentum Mill. (tomate or 
tomato), Physalis angulata L., Ipomoea triloba L., Quamoclit pennata 
(Desr.) Boj. (cebello del angel or cypress vine), Blechum pyramidatum, 
Stachytarpheta jamaicensis (L.) Vahl, Hyptis capitata, H. mutabilis (A. 
Rich.) Briq., H. spicigera Lam., H. suaveolens Poir., Cenchrus echinatus 
L., and Chloris inflata Link. 

Species of uncertain origin are Polanisia icosandra (L.) W. and A. 
(mongos paloma), Portulaca oleracea L., Momordica charantia L. (alma- 
goso or balsam pear), Sida acuta Burm. f. (escobilla adumelon), S. rhom- 
bifolia L. (escobilla dalili), Urena lobata L. (dadangsi, dadansi), Acalypha 
indica L., Euphorbia hirta L. (golondrina), Desmodium triflorum (L.) 
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DC. (agsom, apson), Teramnus labialis (L.f.) Spreng. (chaguan cacagua- 
tes), Adenostemma lavenia (L.) O. Ktze., Solanum nigrum L., Dactyloc- 
tenium aegyptium (L.) Richt. (Egyptian grass), Eleusine indica (L.) 
Gaertn. (umog), Eragrostis amabilis (L.) W. and A., Setaria verticillata 
(L.) Beauv., and Cyperus rotundus L. 


GEOGRAPHICAL DISTRIBUTION OF SPECIES 


The flora of Guam is essentially Malayan. Nearly all the indigenous 
genera found there are of wide Indo-Malayan distribution. 

There are 66 species endemic to the Marianas. Certain species, such as 
Lygodium semihastatum (Cav.) Desv., Halophila ovata and Bulbophyllum 
profusum Ames, are confined to Guam and the Philippines. Some other 
species, /xora triantha Volkens and Myrtella benningseniana, occur only on 
Guam, and the island of Yap in the Carolines. More than eighty per 
cent of the species found on Guam also occur in the Philippines, and nearly 
the same percentage of species extend to the Carolines. 

According to Hosokawa (5), the floras of the Bonins and the Marianas | 
show a marked phytogeographical discontinuity. The flora of the Bonins 
forms a transition zone between temperate east Asia and Micronesia, show- 
ing a closer relation with the former. On the other hand, the flora of the 
Marianas is principally tropical, and therefore has not been influenced by 
floristic elements migrating from temperate east Asia. There are no species 
of plants found exclusively in these two groups of islands. Certain families 
common to the Marianas, such as Taccaceae and Casuarinaceae, ap- 
parently have never been found in the Bonins. 

According to the writer’s recent tabulations, approximately 510 species 
(excluding species of cultivated plants), belonging to 455 genera and 100 
families of vascular plants have been listed for Guam. Pteridophytes are 
represented in this list by 47 species belonging to 27 genera and 11 families. 
There is only one gymnosperm, Cycas circinalis. The remainder consist 
entirely of angiosperms. 

There are no endemic genera, and only 32 endemic species on Guam. 
The latter number is about seven per cent of the total recorded species, and 
is surprisingly small when one considers the isolated position of the island. 
In the Philippine Islands, which are much closer to the continental land 
mass, sixty eight per cent endemism exists (10), and in the Hawaiian 
Islands more than eighty-five per cent of the species are endemic to that 
region (2). The low percentage of endemism on Guam can be explained 
by the fact that the island is geologically recent, and that extensive destruc- 
tion by man of the original vegetation has exterminated some of the 
endemics. 

More than one-half of the total number of species are of pantropical 
distribution. It is impossible to determine in which hemisphere twenty per 
cent of these pantropical species originated because of their universal 
abundance, and because of absence of early records. Of the remainder, 
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however, forty per cent are definitely or probably of American origin, and 
forty per cent probably originated in the eastern hemisphere. 


INTRODUCED AND NATURALIZED SPECIES 

According to Merrill (8), the period during which foreign species were 
brought to Guam, can be divided into four subdivisions of time. In the 
first or prehistoric period, the Chamorros, who were the aboriginal inhabi- 
tants, brought some of their food plants, such as breadfruit, yams, coconuts, 
bananas and rice from Malaysia, or from Polynesia. Undoubtedly some 
weeds of wide Indo-Malaysian distribution such as Glossogyne tenutfolia, 
Merremia gemella and M. hederacea, reached the island at the same time. 

The second period extends from the discovery of the island by Magellan 
in 1521 to the discontinuance in 1815 of the voyages of the Spanish galleons 
from Acapulco, Mexico, to Manila via Guam. The plants introduced in 
this era were mainly of American origin, e.g., sweet potato, corn, tobacco, 
cocoa; peanut, tomato, cassava and papaya. At the same time many weeds 
of American origin, such as Mitrocarpum hirtum, Ipomoea triloba and 
Elephantopus mollis, were introduced. It is believed that a number of 
weeds of oriental origin made their appearance from Manila, for economic 
plants such as coffee, tamarind, Be nipa palm and some citrus fruits 
were also brought in. 

During the third period, from 1815 to 1898, when the visits of the 
Spanish galleons ceased, and Spain lost control of Guam and the Philip- 
pines, relatively few new plants reached the island. 

The last period dates from the American occupation in 1898 to the 
present time. Ornamental species from Hawaii, such as Carissa grandiflora 
(E. Mey.) A.DC. and Tabernaemontana divaricata (L.) R. Br., were 
introduced during this time. According to new records based on the 
writer’s collection (11), several weeds of New World origin, including 
Eichhornia crassipes, Passiflora foetida var. hispida, Calopogonium 
mucunoides, and Chloris inflata, and one weed species of Old World origin, 
Sonchus oleraceus, has been introduced recently. 


SUMMARY 

Although there has been a number of collections made from Guam, 
further botanical exploration is needed before the flora of this island can 
be thoroughly understood. That this is true is attested by the fact that the 
writer in 1946 was able to add new Guam records of 17 species among 
300 numbers, 

The plants of Guam are grouped under the following headings: Coral 
Reefs, Strand, Mangrove Swamps, Rivers and River Banks, Forests, 
Marshes, Grasslands, and Abandoned Clearings. The flora of Guam is 
essentially Malayan, and most of the indigenous genera are widely distrib- 
uted in the Indo Malayan region. Certain species are known only from 
Guam and the Philippines, and some other species are confined to Guam 
and Yap. The floras of the Marianas and the Bonins show a marked 
phytogeographical discontinuity. 
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According to the writer’s recent tabulations, 510 species, belonging to 
455 genera and 100 families of vascular plants, have been listed for Guam. 
Considering its isolated position, the island has a low percentage of endemic 
species. This can be explained by the fact that Guam is of recent geological 
origin, and that extensive destruction by man of the original vegetation has 
exterminated some of the endemics. 

More than half of the total number of species are distributed in the tropics 
of both hemispheres. It is impossible to determine in which hemisphere 
20 per cent of these pantropical species originated, while 40 per cent are of 
American origin, and 40 per cent originated in the eastern hemisphere. 
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EXPLANATION OF PLATES 


Prater I. Guam Island showing the various localities mentioned (U. S. Coast and 
Geodetic Survey). 

Prare II. Marianas Islands showing relative position and size of Guam (U. S. 
Coast and Geodetic Survey). 
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AN OVERLOOKED FLORA INDICA 
E. D. MERRILL 
With one plate 


In January, 1947, Mrs. C. G. G. Van Steenis, who was checking various 
‘references in the library of the Arnold Arboretum, called my attention to 
Pennant’s Flora Indica which forms a part of the fourth volume of that 
author’s Outlines of the Globe, published in London in 1800. We had 
never seen any reference to Pennant’s work, and a later check of the 
literature indicated that this Flora Indica had been consistently overlooked 
by botanists. It is not included in Pritzel’s Thesaurus (1872), nor is it 
listed in Jackson’s Guide to the Literature of Botany (1881). The only 
reference to the work that has been noted is in Rehder’s Bradley Bibliogra- 
phy 1: 536. 1911, where the Pennant Flora Indica is listed, and in 3: 274. 
1915, where the fourth volume of Pennant’s work is included under its 
secondary title. Apparently Rehder did not realize that he was dealing 
with an item that had been thoroughly overlooked by his predecessors. In 
the vast botanical literature appertaining to British India I do not remem- 
ber ever having seen a reference to this work. 

In June, 1947, I noticed a manuscript Flora Indica offered at a very 
modest price by a London dealer, its author unknown. The catalogue 
entry was: ‘“‘Flora Indica.-MS. List of Plants and Flora of Coromandel. 
Neatly written in a late 18th cent. hand on 145 pages, folio, with index.” 
On the chance that it might prove to be of some interest it was ordered 
for the Arnold Arboretum library. The manuscript was received on 
August 7, 1947, there being a pencilled annotation on the inside of the 
cover ““T. Pennant’s copy.” This is apparently Pennant’s signature; the 
emendations and additions in pencil, in the manuscript, are in the same 
handwriting. The copy, clearly a preliminary one, was manifestly pre- 
pared by an amanuensis, and is remarkably well done. There are minor 
differences here and there, as between the manuscript and the published text, 
as certain references were eliminated, others added, and occasional changes 
made in the discussions. It is a remarkably strange coincidence that just 
as this paper was being completed we should acquire a copy of the original 
hand written document that formed the basis of the Flora Indica here 
discussed, the publication of which had been overlooked by all botanists 
for nearly a century and a half. 

Thomas Pennant (1726-1798) was essentially a zoologist, publishing 
extensively in that field. Britten and Boulger, Index of Deceased British 
and Irish Botanists, ed. 2, 240. 1931, characterize him as a zoologist and 
antiquary. He is also the author of certain books on travel in Scotland, 
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Wales, and England, and a description of London. Some of his works 
were issued in several editions. His projected Outlines of the Globe* was 
apparently an extensive work, of which, however, only four volumes were 
published. He states in the opening sentence of the advertisernent, volume 
one, p. i, that: “These Two Volumes are composed from the XIV and 
XV" of my Outlines of the Globe.” Volumes three and four were issued 
after his death under the editorship of his son, David Pennant. 

All of the volumes of Pennant’s work carry the title page Outlines of the 
Globe, but each has a second title page, that of volumes one and two being 
The View of Hindoostan, the first appertaining to western, the second to 
eastern Hindustan. The second title page of volume three is The View of 
India Extra Gangem, China, and Japan, while that of volume four is The 
View of the Malayan Isles, New Holland, and the Spicy Islands. All of the 
volumes contain a certain amount of botanical matter, chiefly appertaining 
to economic species, usually with their proper Latin binomials. Only 
three plant species are illustrated, Tectona grandis Linn.f., Nepenthes 
distillatoria Linn., and Uvaria altissima Koenig = Polyalthia longifolia 
(Sonn.) Benth. & Hook.f. These three drawings were prepared by Mr. 
Sowerby, which undoubtedly explains Pennant’s use of the binomial Uvaria 
altissima Koenig. 

Volume four is the one of chief interest to botanists, containing as it 
does Pennant’s compiled Flora Indica. This is a list with references, not a 
descriptive flora. I judge that this work represents Pennant’s chief excur- 
sion into the botanical field. His 1300 species are listed strictly in accord 
with the binomial system. At first it was thought that it was based largely 
on Burman’s Flora Indica (1768), but there are few references to that 
work. Pennant eliminated most of Burman’s Malaysian species, confining 
his list largely to continental ones, adding many others from the works of 
later authors. Both works contain approximately the same number of 
species, about 1300. Apparently the chief basis of the work was the 
Indian species listed in Reichard’s Systema plantarum 1 (1779)— 4 (1780), 
for the page references following very many of the accepted names are to 
that work. In addition, however, he included various species from such 
works as Osbeck’s Dagbok (1757), Sonnerat’s Voyage (1782), Linnaeus f. 
Supplementum plantarum (1781), Roxburgh’s Plants of the Coast of Coro- 
mandel 1 (1795) and 2 (1798), Loureiro’s Flora Cochinchinensis (1790), 
Gaertner’s De fructibus et seminibus plantarum 1 (1788) and 2 (1791), 
Woodville’s Medical Botany (1790-93), and from certain works of 
L’Héritier, J. E. Smith, and perhaps other contemporary authors. He 
usually included references to the literature, citing many pre-Linnaean 
and post-Linnaean names; and where he occasionally published a new 
binomial, he associated the proper references with it. 

At least one new binomial is published in the first volume of Pennant’s 
*Pennant, T. Outlines of the Globe 1: i-iv. [1-9]. 1-263. [1-9]. pl. 1-9. 1798; 
2: [1-8]. 1-374. [1-13]. pl. 1-14. 1 map. 1798; 3: i-xi. [1-4]. 1-284 [1-13]. 1 map. 
* 1800; 4: [1-4]. 1-317. [1-21]. 1800. 
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work, but our chief interest is in volume four. The text of this last 

volume is largely devoted to a description of various islands and settle- 

ments, with notes on the peoples, plants and animals characteristic of 
them, the general headings being the Malayan Isles, Manila Islands, New 

Holland, Spicy Islands, Molucca Islands, Papua Islands, Land of Papua or 

New Guinea, New Britain, New Ireland, and “New Guinea again.” The 

last part of this volume, pages 237-317, with eight additional pages of 

index, comprises Pennant’s Flora Indica. 

It is not clear that Pennant actually planned to publish new binomials, 
yet he definitely did so in a few cases. His new names, as far as noted, 
are disposed of below. The asterisk indicates their non-inclusion in Jndex 
Kewensis and its Supplements. Under the current provisions of the 
International Code of Botanical Nomenclature, where Pennant’s names 
have priority, they should be accepted, but for the most part their listings 
merely adds to synonymy. Piper macropiper Pennant, Ficus teregam 
Pennant, and Ficus peru teregam Pennant (1800) seem to have clear 
priority, over Piper arborescens Roxb. (1814), (P. miniatum Blume, 1826), 
Ficus wassa Roxb. (1832), and Ficus conora King (1888), respectively. 
Because Pennant proposed various two-word binomials such as arbor 
sambac, parana rubra, lobus litoralis, peru teregam, some may object to 
their acceptance, but clearly these were all proposed as binomials. Two of 
the new binomials are due to Pennant’s having inadvertently entered the 
names under the wrong generic designation. Several are merely due to 
typographical errors, and are perhaps unworthy of being listed. 

Acalypha amentacea Roxb. FI. Ind. ed. 2, 3: 676. 1832; Merr. Interpret. Herb. Amb. 

322. 1917. 
Acalypha spiciflora Burm.f. Index Alt. Herb. Amb. [5]. 1769, non A. spiciflora 
Burm.f. Fl. Ind. 203. 1768. 

Achyranthes *spiciflora Pennant, Outl. Globe 4: 257. 1800 (FI. Ind. 257). 

Pennant’s reference is ‘Cauda felis agrestis, Rumph. Amb. iv. p. 84.” 
This same reference, plus pl. 37. fig. 2, is erroneously cited by Burman f. 
Fl. Ind. 203. 1768, as representing Acalypha spiciflora Burm.f.; but the 
form actually described and illustrated by him is Cleidion spiciflorum 
(Burm.f.) Merr. Interpret. Herb. Amb. 322. 1917 (C. javanicum Blume). 
Here Pennant erred, for clearly his intention was to make the entry under 
Acalypha, but by error placed it under Achyranthes. 

Acalypha hispida Burm.f. Fl. Ind, 303. pl. 61. fig. 1. 1768; Merr. Interpret. Herb. 

Amb. 323, 1917. 

Achyranthes *hispida Pennant, Outl. Globe 4: 257. 1800 (FI. Ind. 257). 

Pennant’s reference is to “Cauda felis Rumph. Amb. IV. p. 82. t. 35 
[36].” Here he erred in placing what is an Acalypha under the wrong 
generic designation, Achyranthes. 

Dioclea reflexa Hook.f. Niger Fl. 306. 1849; Merr. Interpret. Herb. Amb. 280. 1917. 
PPhaseolus *parana rubra Pennant, Outl. Globe 4: 288. 1800 (FI. Ind. 288). 
Pennant’s whole reference is “Rumph. Amb. v.9.C.5,” i.e., Parrana rubra 

Rumph. Herb. Amb. 5: 9. pl. 15. 1747. The plate is not good, but I 
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suspect that Rumphius attempted to represent the species currently known 
as Dioclea reflexa Hook.f. See the discussion in Merrill, Interpret. Herb. 
Amb. 280. 1917. 


Epidendrum *fervum Pennant, Outl. Globe 4: 296. 1800 (FI. Ind. 296), sphalm. = 
E. furvum Linn. = Vanda furva (Linn.) Lindl. 


Epidendrum *spatulatum Pennant, l.c., sphalm. = E. spathulatum Linn. = Vanda 
spathulata (Linn.) Spreng. 


Ficus *teregam Pennant, Outl. Globe 4: 313. 1800 (FI. Ind. 313). 
Ficus oe Roxb. Fl. Ind. ed. 2, 3: 539. 1832; Merr. Interpret. Herb. Amb. 193. 
1917. ; 

Pennant’s reference is ‘““Caprificus aspera, Rumph. Amb. iii. 150 C.9,” ice., 
Herb. Amb. 3: 150. pl. 94. 1732. Here, as with his other new binomial 
in Ficus, he did not take the specific name from Rumphius, but accepted 
one from Rheede’s Hortus Malabaricus because of Burman’s note at the end 
of the Rumphian description “Videtur haec esse Teregam H. Malab. part 
3, Tab. 60...” The local names given by Rumphius are gobi, sajor 
wassa, wassa, utta sasuum, haat adam, and krotje. The species is still 
known in Amboina as wassa. 

Ficus *peru teregam Pennant, Outl. Globe 4: 313. 1800 (FI. Ind. 313). 
Ficus conora King, Ann. Bot. Gard. Calcutta 1: 103. pl. 131. 1888; Merr. Interpret. 
Herb. Amb. 195. 1917. 

Pennant’s reference is “Caprificus viridis Rumph. Amb. iii. 152.C.10.” 
This is Chapter 10, and to the entry should be added fl. 95. The local 
name given by Rumphius is mussu, but as in the preceding case Pennant 
took his specific name from Burman’s note at the end of the Rumphian 
description, p. 153: “Ramum exhibit Caprifici viridis, quae sine dubio est 
Peru Teregam H. Malabar. Tom. 3, Tab. 61...” Thus we have two 
specific names for strictly Malaysian species of Ficus taken from the 
vernacular names of two different species from Malabar. In view of the 
fact that Pennant eliminated most of the Malaysian species listed in 
Burman’s Flora Indica one suspects that, in proposing the two new specific 
names in Ficus, he thought that he was providing names for the continental 
forms described by Rheede; however, his references are strictly to 
Rumphius’ Herbarium Amboinense, and the two species must be interpreted 
by what Rumphius illustrated and described. 

Jasminum sambac (Linn.) Ait. Hort. Kew. 1: 8. 1879. 


Nyctanthes sambac Linn. Sp. Pl. 6. 1753. 
Nyctanthes *arbor sambac Pennant, Outl. Globe 4: 239. 1800 (FI. Ind. 239). 


The record is clear from the references to certain standard pre-Linnaean 
and post-Linnaean works. Pennant gives the page reference to Reichard’s 
Systema Plantarum 1: 15. 1779, where, however, the entry is correctly 
given as Nyctanthes sambac Linn. Presumably he altered the specific 
name to make it agree, in form, with Nyctanthes arbor tristis Linn., which 
he also listed; or he may have taken the specific name from some pre- 
Linnaean work. 
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Madhuea indica J. F. Gmel. Syst. Nat. 2: 799. 1791. 
Bassia latifolia Roxb. Pl. Coromandel 1: 20. pl. 19. 1795; Hook.f. Fl. Brit. Ind. 


3: 544, 1882. 
*Mahwah *hamiltonia Pennant, Outl. Globe 4: 280. 1800 (FI. Ind. 280). 
*Méhwah (or Madhiica) C. Hamilt. As. Research. 1: 300. 7 pl. 1788. 
Bassia villosa Wall. List. no. 4165. 1830, nom. nud. 

Madhuca latifolia Macbr. Contr. Gray Herb. 53: 17. 1918. 


One might not be willing to accept C. Hamilton’s original description of 
Mahwah as a formal generic one, although he provided a rather full tech- 
nical description, and his plate shows the arrangement of the flowers and 
their details. He further stated that the tree belonged in the Polyandria 
Monogynia of Linnaeus “‘but of a genus not described by him.*” The tree 
that he described occurred in Behar and neighboring countries, there known 
as the Méhwah or Mdwee, its Sanscritic name being Madhuca. The name 
Madhiica also appears on the plate. This Hamilton paper is the sole basis 
of Gmelin’s formal description of the genus Madhuca Gmelin, and of its 
type species, M. indica J. F. Gmelin, Syst. Nat. 2: 799.1791. Roxburgh, 
Pl. Coromandel 1: 20. 1795, also cited Hamilton’s paper in the description 
of Bassia latifolia Roxb. Pennant, perhaps inadvertently, published a 
binomial under Mahwah, although he provided no description, so one must 
refer back to C. Hamilton’s description to understand what was intended 
by Pennant’s name. Here we have a formally published binomial under 
a generic name never recognized by other botanists. 

Doctor Lam, Bull. Jard. Bot. Buitenz. III. 7: 182, 265. 1925, 8: 463. 
1927, accepted the binomial Madhuca longifolia (Koenig |Linn.]) Macbr. 
Contr. Gray Herb. 53: 17. 1918, reducing Bassia latifolia Roxb. and 
Madhuca indica Gmelin to synonymy. Koenig’s specimen is in the Lin- 
naean herbarium and from a photograph of it available to me, and the 
comparative discriptions of Bassia latifolia Roxb. and B. longifolia Linn. by 
Hooker f. Fl. Brit. Ind. 3: 544. 1882, I am convinced that two different 
species are involved. To the synonymy of Madhuca longifolia (Linn.) 
Macbr. may be added Bassia illipe Linn. ex Jackson, Ind. Linn. Herb. 45. 
1912, and Jilippe malabarorum Koenig ex Linn. Mant. 2: 563. 1771, nom. 
in syn. Koenig was the author of the generic name Bassia in Linn. Mant. 
2: 555. 1771, but Linnaeus was the author of the binomial Bassia longifolia, 
op. cit. p. 563, for he cited Koenig’s different specific name as a synonym. 
Mucuna gigantea (Willd.) DC. Prodr. 2: 405. 1825; Merr. Interpret. Herb. Amb. 

277. 1917. 

Dolichos giganteus Willd. Sp. Pl. 3: 1041. 1800 [1802]. 

Zoopthalmum gigantewm Prain, Jour. As. Soc. Bengal 66(2): 68. 1897. 

Phaseolus *lobus litoralis Pennant, Outl. Globe 4: 289, 1800 (FI. Ind. 289). 

Pennant clearly confused two different species here, his reference being 
“Phaseolus Lobus litoralis, Rumph. Amb. V, 10 C. 6” (Rumph. Herb. Amb. 
5: 10. pl. 6. 1747), and “Cacara pilosa, Rumph. Amb. V. p. 392. c. 35.” 
These represent two very different species, the /obus litoralis belonging with 


* Hamilton, C. A Description of the Mahwah Tree. As. Research. 1: 300-308. 
1 pl. 1788. 
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Mucuna gigantea (Willd.) DC., and ‘the Cacara pilosa appertaining to 
Mucuna aterrima (Piper & Tracy) Merr. Interpret. Herb. Amb. 279. 1917 
(Stizolobium aterrimum Piper & Tracy). Because of the confusion of the 
two by Pennant, Willdenow’s slightly later specific name. is retained, 
although from the first entry by. Pennant, lobus litoralis, it is clear that 
what he probably meant was Mucuna gigantea (Willd.) DC. 

Piper *macropiper Pennant, Outl. Globe 4: 242. 1800 (Fl. Ind. 242). 

Piper arborescens Roxb. Hort. Beng. 80. 1814; FI. Ind. 1: 161. 1820 medae25 Me 
159. 1832; Merr. Interpret. Herb. Amb. 180. 1917. 

Piper miniatum Blume, Verh. Bat. Genootsch. 11: 166. 1826. 

Pennant’s hitherto overlooked binomial is based wholly on Rumphius, 
Herb, Amb. 5: 46. pl. 28. fig. 1. 1747, this illustration being an excellent 
representation of a characteristic and widely distributed species. It 
extends from the Malay Peninsula and Sumatra to Java, the Philippines, 
Celebes, Moluccas, New Guinea and the Solomon Islands. Brass 2133 
in the herbarium of the Arnold Arboretum, from Bougainville Island, is 
identified by Trelease as representing a new species, as yet unpublished. 
Comparison with a large suite of specimens and with Miquel’s very fine 
plate representing Piper miniatum Blume, Nov. Act. Acad. Nat. Cur. 
Suppl. 21: pl. 28. 1844, clearly indicates that Trelease’s supposed new 
species is the one discussed here. 

Polyalthia longifolia (Sonn.) Benth. & Hook.f. ex Hook.f. & Th. in Hook.f. Fl. Brit 
Ind. 1: 62. 1872; King, Ann. Bot. Gard. Calcutta 4: 72. pl. 99. 1893. 

Uvaria longifolia Sonn. Voy. Ind. Orient. 4: 399. pl. 131. 1782, Reise 2: 244. pl. 131. 
1783; Lam. Encycl. 1: 597. 1795; Dunal, Monog. Anon. 109. 1817; Roxb. FI. 
Ind. ed. 2, 2: 664. 1832. 

Uvaria *altissima Koenig ex Pennant, Outl. Globe 1: 83. pl. 5. 1798, 4: 280. 1800 
(FI. Ind. 280). 

Pennant’s first entry is “The Poon tree, Uvaria altissima'of Koenig,” 
but he provided no description. He referred to Sonnerat’s species as “M. 
Sonnerat, ii. p. 233, tab. 131, gives a figure of it, under the name of L’Arbre 
de Mature.’ In his second listing the entry is Uvaria “altissima. Uv. 
longifolia, L'Arbre de Nature [Méture| Sonnerat, ii. 233. tab. 131.-Poon 
tree. Mast tree. Outlines of the Globe, 1: p. 83. tab. 5.” Sonnerat’s 
species was validly published with a short Latin diagnosis; this diagnosis is 
not repeated in the German edition of 1783. Curiously most of the 
references in botanical literature are to the German translation of 1783, 
not to the original French edition of 1782. In Sonnerat’s original work 
“Uvaria lanceolata Linn. Syst. nat. gen. 692, sp. 4” appears as a synonym. 
The reference is to Gmelin’s Syst. Nat. ed. 13, 2: 868. 1791; Linnaeus 
never published such a binomial. Manifestly what Gmelin considered 
was Uvaria lanceolata Sw. Prodr. 87. 1788 = Oxandra lanceolata (Sw.) 
Baill., of the West Indies, as Gmelin, like Swartz, cites a reference to 
P. Browne. In many standard works the binomial Uvaria longifolia is 
erroneously credited to Lamarck, usually, however, without a reference 
to the place of publication. A glance at Lamarck’s Encycl. 1: 597. 1785, 
shows that he merely accepted Sonnerat’s species, amplified the description, 
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commenting on Sonnerat’s poorly engraved plate. This erroneous citation 
of Lamarck as the authority for the binomial commenced with Dunal in 
1817. 


Syzygium malaccense (Linn.) Merr. & Perry, Jour. Arnold Arb. 19: 215. 1938. 

Eugenia malaccensis Linn. Sp. Pl: 470. 1753. 

Jambosa malaccensis DC. Prodr. 3: 286. 1828. 

Eugenia *nigra Pennant, Outl. Globe 4: 277. 1800 (Fl. Ind. 277), non DC., 1828. 

The basis of Pennant’s binomial was “Rumph. i. 125. tab. 38. fig. 1,” Le., 
Jambosa nigra Rumph. Herb. Amb. 1: 125. pl. 38. fig. 1. 1741. It is 
a form of Syzygium malaccense (Linn.) Merr. & Perry, with unusually dark 
colored fruit (Eugenia malaccensis Linn. var. nigra Blume, Mus. Bot. 
Lugd.-Bat. 1: 91. 1849). The name Eugenia nigra DC. Prodr. 3: 286. 
1828, based on Brazilian material, is invalidated by Pennant’s earlier one. 
*Trigonsanthes Reichard,. Syst. Pl. 4: 199. 1780; Pennant, Outl.. Globe 4: 304. 

1800 (FI. Ind. 304), sphalm. = Trichosanthes Linn. : 
*amara Reichard, Syst. Pl. 4: 200. 1780, sphalm. = Trichosanthes amara Linn. 
*anguina Reichard, op. cit. 199, sphalm. = Trichosanthes anguina Linn. 


*cucumerina Reichard, l.c., sphalm.; Pennant, Outl. Globe 4: 304. 1800 (FI. Ind. 
304), sphalm. = Trichosanthes cucumerina Linn. 


*neruifolia Reichard, l.c., sphalm. = Trichosanthes nervifolia Linn. 

*nervifolia Pennant, Outl. Globe 4: 304. 1800 (FI. Ind. 304), sphalm. = Tricho- 

santhes nervifolia Linn. 

Curiously Reichard records the generic name correctly as Trichosanthes 
Linn., but under this generic entry he lists the four species as Trigosanthes 
amara, anguina, cucumerina, and neruifolia. In his unpaged Index 
generum the entry is Trichosanthes, while in his Index synonymorum it 
appears as Trigosanthes. The Pennant entry of 1800 is Trigosanthes. 


EXPLANATION OF PLATE 
Upprr Fic. The opening part of the Pennant manuscript. 
Lower Fic. A part of the first page of the printed document. 
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CANNA Indica, Syf. Phi p.2. Fl. Coch. i. 13. Fle Zeyh. Can- 
nacorus, Rumph. Amb. v. p. 177. t. 71. f.2. Katu Bala, Reed. 
Mal. ii. p. 85. 1. 43. Flowering Reed, Gerard, 39. Outlines of 
the Globe, i. p. 316.—Inhabits all parts of India, is found alfo in 
Africa and South America. Called Indian Shot, from the form of 
the feeds, of which the Catholics, and the Mahometan negroes, make 
rofaries. 


RenEALMIA exaltata, Linn. Suppl. 79. Globba Sylveftris, major et 
minor, Rumph. Amb. vi. 140. tab. 62, 63. Grows in the wet 
fields of Ce/ebes, and, rarely, behind /% ictoria cattle, in Amboina. The 
fruit is of little ufe, but for its perfumed fcent ; is greedily eaten 
by the green parrots. The form of that of the Sy/vefiris of fin- 
gular growth. All the fpecies given by Rumphius have the Ternatic 
name of Globba. 
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NOTEWORTHY SPECIES FROM MEXICO AND ADJACENT 
UNITED STATES, II 


Ivan M. JoHNSTON 


Amaranthus arenicola sp. nov. 


Herba erecta dioica annua; caulibus pallidis 2-10 dm. altis simplicibus 
vel sparse ramosis; ramis strictis vel ascendentibus; lamina folii glabra 
lanceolata vel oblonga vel ovata 2—5 cm. longa 5-20 mm. lata infra medium 
latiore, apice acuta vel obtusiuscula, basi in petiolum pallidum gracilem 
5-40 mm. longum abrupte contracta; inflorescentia terminali cymas 
abundantissimas composita spicata elongata 5-16 mm. crassa 1-4 dm. 
longa praesertim infra medium plus minusve interrupta ebracteata vel brac- 
teis foliaceis sparsissime ornata; cymis latis ramosis conspicue bracteosis; 
bracteis ramorum cymis ovatis late sessilibus apice acutis cuspidatis, costa 
viridi paullo incrassata apice in acumen protracta, bracteis alibi mem- 
branacea; bracteis floris feminei obovatis, apice rotundis vel emarginatis 
rare cuspidatis fere ad altitudinem loborum perianthii attingentibus; lobis 
perianthii feminei pentameris 2.5-3 mm. longis infra medium in unguem 
ad 0.3 mm. latum abrupte contractis, lamina ad 1-1.8 mm. lata apice 
rotundata vel emarginata rariter cuspidata; utriculis paullo compressis 
2—2.5 mm. longis circumscissilibus griseis saepe plus minusve verrucosis; 
stylis 3 gracilibus; seminibus laevis nigro-brunnescentibus nitidis biconvexis 
1.3 mm. diametro; bracteis floris masculi lanceo-ellipticalibus acutis 
cuspidatis perianthium haud superantibus; lobis perianthii maseuli 
pentameris late lanceolatis medium versus vel infra medium latioribus 1.3 
mm. latis 2.5-3 mm. longis acutis cuspidatis; filamentis 5 filiformis ca. 
1 mm. longis; antheris 5 ad 2 mm. longis. 

KANSAS: | sandhills, Hamilton County, 1895, Hitchcock 428A (Typr, Gray Herb.) ; 
sandy soil, southwestern Kansas, Aug. 3, 1895, Hitchcock 609. 

COLORADO: South Fork of the Platte, 1856, H. Engelmann; indefinite, 1861, 
Parry 323; Ft. Lupton, Weld. Co., 1914, Johnston 275; Gilcrest, Weld Co., 1916, 
Johnston 275A. 

OKLAHOMA: bottom of Cimarron River, Cimarron Co., 1936, Demaree 13300. 

TEXAS: Limpia Canyon, 8.7 miles northeast of Ft. Davis, 1942, Cory 40520. 

INDEFINITE: Powell Colorado Exploring Exped., 1868, no. 509; Upper Missouri 
River, Hayden; sandhills, 1862, E. Hall. 

A species most closely related to A. myrianthus Standley of northeastern 
Mexico and southern Texas. The latter is a loosely and much branched 
plant with usually sprawling branches and has the bracts subtending the 
female flowers broad, cuspidate, and distinctly shorter than the perianth 
lobes. The plant here described grows in sandy places on the high plains. 
It has passed as A. Torreyi Gray and is treated under that name in Stand- 
ley’s revision of the genus, No. Am. Fl. 21: 107 (1917). The name “A. 
Torreyi Gray,” however, properly belongs to a very different plant growing 
along the Mexican boundary. Cf. Johnston, Jour. Arnold Arb. 25: 155 


(1944). 
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Portulaca parvula Gray, Proc. Am. Acad. 22: 274 (1887). 

Plant prostrate or ascending, with a slender annual root; stems slender, 
1-2 mm. thick, 3-15 cm. long, loosely branched; leaves 3-13 mm. long, 
0.5—2 mm. broad, succulent, somewhat compressed; leaf axils with white 
hairs 3-7 mm. long; inflorescence terminal, a capitate cluster of 2-10 
flowers, after falling of involucre bracts 3-6 mm. in diameter; involucre 
bracts 3-8 mm. long; sepals becoming reddish, 2.5 mm. long; petals yellow, 
orange, or bronze, 2—2.5 mm. long; capsule 1.5—2 mm. thick, basal portion 
saucer-shaped, with stipe 1-1.5 mm. long; seeds 3-3.5 mm. long, brownish 
at first but becoming black when mature, covered with minute crowded 
flattened stellate roughenings. 

COAHUILA: Tanque Colorado, southeast of Zacatosa, common in shelter of 
bushes on red dunes, plant prostrate, light green, leaves terete and succulent, small 
flower orange, Johnston 8658. 

CHIHUAHUA: Piramide, local on gravelly places at base of rock masses, Johnston 
8155; Los Medanos, 1935, LeSueur 254; Sierra Santa Eulalia, fl. yellow, Aug. 18, 1885, 
Pringle 543 (TYPE). 

AGUACALIENTES: Aguacalientes, 1930, Rose & Painter 7737. 

TEXAS: without locality, Wright 31 in part and 873 in part. 

ARIZONA: E] Sauz, Cochise Co., Hayes 72. 

OKLAHOMA: Kenton, bed of Cimarron River, 1936, Demaree 13299. 

This species ranges in sandy places from western Texas and western 
Oklahoma to southeastern Arizona and south in northern Mexico to Agua- 
calientes. Its closest relative is P. halimoides, which occurs in the West 
Indies, in northern South America, and along the Pacific coast from Costa 
Rica north into Sonora and Baja California. The two species P. parvula 
and P. halimoides are set off from other congeners in Mexico and the 
United States by their small yellow, orange, or bronzy petals and their 
small, conspicuously stiped fruit. Their petals measure 2-3 mm. long. 
After dehiscence and shedding of seeds, the persisting saucer-shaped base 
of the capsule is only 1.5—-2 mm. in diameter. Its stipe, however, is well 
developed and 1-1.5 mm. long. 

As originally proposed by Gray, P. parvula was a mixture of two very 
distinct species, P. parvula as here redefined and P. mundula Jtn. However, 
judging from the specimens he identified and from details in his description, 
as well as from his choice of specific epithet, it seems clear that Gray was 
chiefly interested in the slender annual plant with small yellow flowers 
and stiped capsules to which I have restricted his binomial. Among his 
original suite of specimens only Pringle 543 and portions of Wright 31 and 
873 belong to P. parvula as here delimited. The Pringle specimen, from 
the Sierra Santa Eulalia, Chihuahua, is taken as type. The Wright col- 
lections are mixtures, no. 31 consisting of P. parvula and P. suffrutescens 
and no. 873 of P. parvula and P. mundula. They appear to have been 
collected in the area between the Davis Mts. and the Coppermines, most 
likely somewhere along the old military road between the Davis Mts. and 
E] Paso, in trans-Pecos Texas. Among Gray’s material to be excluded 
from P. parvula are also Fendler 73 and Schaffner 772. The Fendler 
collection, recently accepted as the type of P. parvula by Wilson, No. Am. 
Fl, 21: 334 (1932), though labeled as from New Mexico, according to the 
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collector’s field’ notes, actually originated in Kansas. It represents P, 
mundula. ‘The Schaffner plant, from San Luis Potosi, has small flowers 
and small capsules, but the stipe of the fruit is short and the root is not 
slender and annual put fleshy and evidently perennial. It may possibly 
represent an undescribed species, but i in any case cannot be accommodated 
in P. parvula. 

Subsequent to Gray’s publication of P. parvula, the species was accepted 
by Coulter, Contr. U. S. Nat. Herb. 2: 32 (1891), and by Robinson, Synop. 
Fl. 1: 264 (1897). These authors, however, repeated Gray’s description 
and give no evidence of having examined the species critically. Wooton 
& Standley, Contr. U. S. Nat. Herb. 19: 230 (1915), however, delimited 
P. parvula in the sense I have accepted and also provided a key by which 
it can be separated from other species of Portulaca found in southwestern 
United States and northern Mexico. Wilson, No. Am. Fl. 21: 334 (1932), 
and Poellnitz, Fedde Repert. 37: 280 (1934), applied the name to the 
purple-flowered species I call P. mundula. Surprisingly, they have no 
concept for the yellow-flowered annual, the relative of P. halimoides, which 
should be called P. parvula. Kearney & Peebles, Fl. Pl. Arizona 302 
(1942), apparently followed Wilson. The Arizonan plant they call “P. 
parvula” has purple petals 3-4 mm. long. It is conspecific with the New 
Mexican plant that Wooton & Standley called P. pilosa. Its correct name, 
however, is P. mundula. 


Portulaca mundula, sp. nov. 


Planta herbacea foliosa e radice palari non rariter incrassata ut videtur 
saepissime annua erumpens; caulibus 3-6, prostratis vel laxe decumbentibus 
vel laxe ascendentibus, 5-15 cm. longis, supra medium ascendenter ramosis, 
succulentis, internodiis valde abbreviatis 1-5 mm. longis; foliis carnosis, 
alternis, saepe numerosissimis et congestis, 5-15 mm. longis 0.5-1.5 mm. 
latis, linearibus vel oblanceo-linearibus ascendentibus; pilis axillae con- 
spicuis languinosis crispis saepe candidis quam foliis brevioribus vel 
longioribus saepe 5—7 mm. longis; floribus terminalibus 2—8 in capitulos 
villosos aggregatis subsessilibus; foliis involucri 6-10 linearibus 5-12 mm. 
longis succulentis; calyce supra rupturam saepe ca. 4 mm. rariter ad 6 
mm. longo; lobis triangularibus vel triangularo-oblanceolatis; petalis 
purpureis obovatis saepe ad 6 mm. vel rariter ad 7.5 mm. longis 3—4.5 
mm, latis, apice retusis; staminibus saepe 10-15 rariter ad 30; stylis 3-5 
oblanceolatis ca. 1.8 mm. longis; capsula maturitate in 4 altitudine cir- 
cumscisse ovato-globosa, parte superiori nitida alte hemispherica cum 
calyce corolla staminibus cohaerentibus emaradis vestita, parte inferiori 
2.5-3.5 (saepe ad 3) mm. diametro brevissime stipitata; seminibus nigris 
0.3-0.5 mm. diametro stellato-tuberculatis. 

COAHUILA: Rancho Agua Dulce, Wynd & Mueller 403; Santa Anna Canyon, 
1936, Marsh 457; Sierra Santa Rosa, July 27, 1938, Marsh 1543; Sierra Madera, Canon 
Charreteras, wet ground near tineja, fl. purple, Johnston 8945A; near Sacramento, 
gravelly wash, fl. purple, Johnston 7088 (typr, Gray Herb.) ; Chojo Grande, 27 miles 
south of Saltillo, 1904, Palmer 383; Sierra Hechiceros, Canon Indio Felipe, crevices 
at base of cliff, Stewart 291; near Santa Elena, Sierra Cruces, along arroyo, fl. purple, 
Stewart 601; Valle Delicias, near Rancho La Boteca, frequent on limestone slope, fl. 
purplish, Stewart 2933. 
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CHIHUAHUA: Sierra San Carlos, gravelly slope below cliffs, fl. purple, Johnston 
& Muller 45; Piramide, gravelly soil at base of rock masses, Johnston 8155A; 7.5 
miles south of Piramide, silty flat, prostrate, Johnston 8103; Sierra Santa Eulalia, fl. 
carmine, 6-8 in. broad, Aug. 18, 1885, Pringle 334. 

TEXAS: Alpine, Warnock 121; 25 miles so. of Marathon, 1936, Hinckley; 18 
miles so. of Marathon, 1933, Cory 6901; 20 miles SSE. of Kent, 1943, Waterfall 5415; 
7 miles north of Van Horne, Waterfall 4661; Guadalupe Mts., Pine Springs Canyon, 
Waterfall 5242; Melon, Frio Co., 1941, Tharp; Mill Creek, 1843, Lindheimer; near 
Bracken, Bexar Co., Groth 247 & 233; Laredo, 1879, Palmer 2141. 

OKLAHOMA: Lincoln County, 1895, Blankinship; Sapulpa, 1894, Bush 31; Alva, 
1913, Stevens 2884; Pawhuska, 1913, Stevens 2027. 

KANSAS: Allen County, 1896, Hitchcock 630; sandhills south of the crossing of 
the Arkansas River, fl. red, size of a half-dime, Sept. 3, 1847, Fendler 73. 

MISSOURI: Cockrell, Bush 6486; Redings Mill, Palmer 33157; Garsney, 1898, 
Bush 353; Vale, 1908, Bush 5238. 

In northern Mexico this species grows in gravel along sunny arroyos or 
on gravelly places on open slopes. From Coahuila and Chihuahua it 
ranges in its typical form north into trans-Pecos Texas. Specimens from 
northern Texas, Oklahoma, Kansas, and Missouri may differ slightly from 
more southern forms. Their flowers average a bit smaller while the stellate 
roughenings on their seeds are less commonly tuberculate. 

The species has been confused with P. parvula Gray and P. pilosa L. 
Its relation with P. parvula have already been discussed. A consideration 
of P. pilosa shows it distinct from that species also. The name P. pilosa 
L., Sp. Pl. 445 (1753), is ultimately based on plants originating on the 
island of Curacao, in the Dutch West Indies off the north coast of Vene- 
zuela. Linnaeus founded his species on descriptions and illustrations 
given in the published works of Royen, Commelin, Herman, and Plunkenet. 
These authors treated plants, cultivated in the gardens at Amsterdam and 
Leyden, said to have originated in Curacao. The illustrations and com- 
ments by Commelin, Hort. Med. Amstelodam. 9, t. 5 (1697), and Herman, 
Par. Batavus 215 cum fig. (1705), are especially complete and clear and 
leave little doubt as to the identity of the plant properly called P. pilosa L. 
In Wilson’s treatment of the genus, No. Am. Fl. 21: 334 (1932), it keys 
out to P. pilosa and P. poliosperma. Typical P. pilosa is a plant of 
Curacao and so also is the variety, P. pilosa B, published by Linnaeus. 
The latter, based upon illustrations by Herman and Plukenet, was subse- 
quently renamed P. setacea Haw. (1803) and P. pilosa var. setacea DC. 
(1828). It appears to be the plant later described as P. venezuelensis 
Urban (1907). Both of the Linnaean plants are tropical species from 
Curacao and not conspecific with the plants of northern Mexico or south- 
western United States. 

Lippia lycioides (Cham.) Steud. Nom. Bot., ed. 2, 2: 54 (1841). 

Aloysia lycioides Cham. Linnaea 7: 237 (1832). 

Lippia ligustrina of authors. 

This well-marked species of Lippia ranges in the United States from 
Texas to southeastern Arizona and in Mexico south to the states of 
Hidalgo, Puebla, Durango, and Sonora, and then again reappears in 
Bolivia (Cochabamba), Paraguay, and Brazil (Parana) and extends 
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southward to the states of Buenos Aires, La Pampa, and Mendoza in 
Argentina. It is one of the xerophytic species shared by geographically 
remote areas in North and South America. 

For a generatior this shrub has been called Lippia ligustrina (Lag.) 
Britton. That name is based upon Verbena ligustrina Lagasca, Gen. et. 
Sp. Nov. 18 (1816), which was described as follows: “242 Verbena 
ligustrina: foliis ovatis, oblongisque scabris margine revolutis integerrimis: 
spicis cylandraceis terminalibus. Hab. in Portu desiderato h (V. S.).” 
It is to be noted that the type was collected (probably by Nees) at Puerto 
Deseado, Terr. Santa Cruz, in southern Patagonia, and hence at a locality 
far to the south of the known range of our species in Argentina, and 
furthermore in a region in which it could hardly be expected. The scabrid 
leaves and terminal spikes of Lagasca’s plant are not those of our Lippia. 
All details in the description do apply to one of the shrubby Argentine 
Verbenas related to V. aspera Gill. & Hook., which does grow at the Pata- 
gonian port. The name actually belongs to that species of Verbena and 
not to the subtropical Lippia shared by North and South America. 

The name Lippia lycioides, based upon Aloysia lycioides Chamisso, is 
founded upon collections made by Sellow in southern Brazil. In treating 
the species Schauer, DC. Prodr. 11: 574 (1847), unfortunately cited the 
name Verbena ligustrina Lag. as one of its synonyms. Without verifying 
this reference, first Britton, Trans. N. Y. Acad. 9: 181 (1890), and later 
Kuntze, Rev. Gen. 37: 252 (1898), doing purely library botany, seized 
upon the incorrect synonym and launched the name “Lippia ligustrina” 
as a new appellation for our species. It was based upon a misidentifica- 
tion, taxonomically does not belong to our Lippia, and should be abandoned. 
Tecoma Tronodora (Loes.), comb. nov. 

Stenolobium Tronodora Loes, in Fedde, Repert. 16: 210 (1919). 

Stenolobium incisum Rose & Standley, Contr. U. S. Nat. Herb. 16: 174 (1913). 

Tecoma incisa (Rose & Stand.) Johnston, Jour. Arnold Arb. 21: 264 (1940); not 

Sweet (1827). 

Tecoma stans var. angustatum Rehder, Mitt. Deutsch. Dendr. Ges. 1915: 227 (1915). 

The name Tecoma incisa (Rose & Standl.) Johnston, being invalid 
because of an earlier homonym, a new name, under Tecoma, is needed for 
this widely distributed shrub of northern Mexico and adjoining United 
States. The name to be taken up for the plant, Tecoma Tronodora, 
embodies the vernacular name which I have found to be in general use 
and applied exclusively to this particular species in Coahuila and 
Chihuahua. 


ARNOLD ARBORETUM, 
HarvarpD UNIVERSITY. 
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' NEOLITSEA (BENTHAM) MERRILL, NOMEN 
CONSERVANDUM PROPOSITUM 


E. D. MERRILL 


PAX IN HIS TREATMENT of the Lauraceae, Engler & Prantl, Nat. 
Pflanzenfam. 3(2): 119. 1889, logically separated a distinctly natural 
Old World group from Litsea Lam., selecting as his designation for the 
segregated group the generic name Tetradenia Nees in Wallich, Pl. As. 
Rar. 2: 61. 1831. He unfortunately overlooked the fact that this name 
was preoccupied by Tetradenia Benth. (1830), the latter being universally 
accepted as the valid name for a genus of the Labiatae, and adopted by 
Briquet in his treatment of the Labiatae, Nat. Pflanzenfam. 4(3A): 331. 
1897. Bentham in Bentham and Hooker f. Gen. Pl. 3: 161. 1880, charac- 
terized the same group of lauraceous plants as Litsea Lam. sect. Neolitsea 
Benth. briefly describing it as: “Folia saepius triplinervia. Flores 
saepius 2-meri, perianthii segmentis 4, staminibus perfectis 6.” He 
cited Tetradenia Nees (1831), non Benth. (1830), as a synonym. Neo- 
litsea Bentham was merely a new name for Tetradenia Nees, but 
unfortunately Bentham designated it as of sectional status only. 

In 1906 I noted that the generic designation Tetradenia Nees was invalid 
for the group under consideration and accordingly, Philip. Jour. Sci. 1: 
Suppl. 56. 1906, rather casually raised Neolitsea Benth. to generic status, 
as Neolitsea (Benth.) Merr. citing Tetradenia Nees as a synonym, and 
publishing the first three binomials under it. At that time I was not aware 
of the fact that there was still an earlier generic name available, for I 
did not then have access to any of the rare Rafinesque publications. 

In attempting to list and to reduce the numerous new names published 
by Rafinesque between the years 1808 and 1840, in his unbridled publish- 
ing career, I became involved in the determination of the identity of the 
proposed new genus Bryantea Raf. Silva Tellur. 165. 1838 which proved to 
be a very simple matter. The record is clear for although the generic 
description is very short, as is usually the case with Rafinesque, the type 
of the genus is clearly indicated. The following is all that Rafinesque 
published about his new genus: 

“59. BRYANTEA Raf. (bot) diff. cal corol 4 part. stam. 6.— Type 
Br. dealbata Raf. Tetranth, do. R. Brown, Sm. & c.” The type is there- 
fore the Australian Tetranthera dealbata R. Brown. With the wide concept 
usually given to Litsea Lamarck, by Bentham and Hooker f., by Pax, as 
well as by recent authors, Bryantea was naturally placed as a synonym 
of Lamarck’s genus, although it was not mentioned in the Genera Plan- 
tarum; it is a definite synonym of Litsea Lam. sect. Neolitsea Benth. = 
Neolitsea (Benth.) Merr. 
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Under the priority rule Bryantea Raf. (1838) antedates Neolitsea 
(Benth.) Merr. (1906) (Litsea Lam. sect. Neolitsea Benth., 1880) by 
sixty-eight years and unless the latter be conserved it will be necessary to 
accept Rafinesque’s earlier name and if accepted it will involve the publi- 
cation of about 100 new binomials under Bryantea. This is only one of 
about 70 cases where it is now clear that generic names proposed by 
Rafinesque are earlier than those in current use for the same groups, pro- 
posed by other authors at later dates, in spite of the fact that already 
nearly 80 of Rafinesque’s validly published generic names have been offi- 
cially included in the list of rejected ones. This total of 150 generic 
names gives us a scale by which to judge how little confidence Rafinesque’s 
contemporaries’ and successors had in his work. He thus became a 
victim of the weight of authority; for the great botanical authorities of — 
nineteenth century botany rather consistently ignored his nomenclatural 
proposals. My personal opinion is that where only a few binomials are 
involved, and in those cases where genera contain few or no species of 
economic or of horticultural importance, or unless they contain a large 
number of species, that the rule of priority should prevail and that 
Rafinesque’s earlier names should be adopted. A case in point is the 
genus Beauverdia Herter, published in 1941 to take a single South 
American species of the Liliaceae which has within the past century found 
its place at various times under no less than seven different generic names. 
Two years after Herter proposed his new generic name, Mr. Stearn called 
attention to the fact that in 1837 Rafinesque based his new genus /pheion 
on the same species (Milla uniflora Grah., Triteleia uniflora Lindl., 
Brodiaea uniflora Engl., Leucoryne uniflora Greene, Hookera uniflora O. 
Kuntze); and now to this impressive list of names for one species must be 
added Beauverdia uniflora Herter (1841), and Ipheion uniflorum Raf. 
(1838), the last name in this list being the proper one; see Stearn, Gard. 
Chron. III. 114: 60. 1943. I agree with Mr. Stearn that there is no 
justification whatever in accepting Beauverdia Herter (1941) and rejecting 
Ipheion Raf. (1838), for Rafinesque’s name has priority by more than 
a century, and only a single species is involved. 

In my investigations of Rafinesque’s numerous new names, a surprisingly 
large number of which do not appear in any standard index, I have not 
accepted a single Rafinesque generic name, even when it can definitely be 
proved that this or that one has priority over currently used ones. In 
preparing my Index Rafinesquianus it was decided not to utilize its pages 
as a medium for the publication of new names. I prefer in general to let 
the specialist make the recommendations as to which generic names 
should be accepted and which should eventually find their places in the 
list of officially rejected ones. It seems to me, however, that this Neolitsea- 
Bryantea case is clearly one where the former name should be conserved; 
not because I was originally involved in the acceptance of Neolitsea as of 
generic status, but rather because of the currently wide acceptance of the 
name, the very wide geographic distribution of the species (India and 
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Ceylon to China and Japan, southward through Malaysia to eastern 
Australia), and the distinctly large number of species involved. Since 
Neolitsea (Benth.) Merr. was accepted as of generic status in 1906 about 
80 binomials have been published under it; below eleven additional 
transfers are made. With various Litsea and Tetradenia names still to be 
transferred approximately 100 binomials are involved in Neolitsea most of 
which would have to be republished under Bryantea Raf. unless the latter 
name be rejected. I have the general feeling that where fifty or more 
binomials are involved, perhaps as few as half that number, that when 
an older generic name is discovered which would replace a currently used 
one on the basis of priority, no matter who its author may be, that it should 
be officially rejected in favor of the currently used one. Incidentally 
sixteen botanists have already accepted Neolitsea, including Airy-Shaw, 
Allen, Alston, Cowan, Elmer, Gamble, Kanehira, Koidzumi, Lecomte, 
Liou, Nakai, and S. Moore. 

Neolitsea dealbata (R. Br.) comb. nov. 

Tetranthera dealbata R. Br. Prodr. 403. 1810. 

Litsea dealbata Nees Syst. 630. 1836. 

Bryantea dealbata Raf. Silva Tellur. 165. 1838. 

This well marked Australian species is apparently common in Queensland 
and occurs also in New South Wales, the type from near Port Jackson. 
There are about 20 individual collections representing the species in the 
herbarium of the Arnold Arboretum, the oldest one being a specimen col- 
lected by Fraser at Moreton Bay in 1828. It is very doubtful if Tet- 
vanthera rufa Nees Syst. Laur. 631. 1836, is specifically distinct. Bentham, 
Fl. Austral. 5: 308 1870, surely intended to place it as Litsea dealbata 
Nees var. rufa Benth., but he did not cite the Nees binomial. The type was 
from near Brisbane. Incidentally Bentham’s interpretation of Litsea in the 
Flora Australiensis is strictly confined to what we call Neolitsea; what we 
now place in Litsea Lam. he placed in Tetranthera Jacq. 

Dr. H. Teschner in his treatment of the Lauraceae of New Guinea, Bot. 
Jahrb. 58: 381-440. 1923 (pp. 388-393) accepted the generic name 
Tetradenia Nees (1831) for this group, apparently not noting that it was 
invalidated by the earlier Tetradenia Benth. (1830), of the Labiatae. 
He provided a key to the ten species that he described as new, these being 
disposed of as follows: 

Neolitsea acuminata (Teschn.) comb. nov. 


Tetradenia acuminata Teschn. Bot. Jahrb. 58: 392. 1923. 
Northeast New Guinea, Kaiserin Augusta River. 


Neolitsea acuta (Teschn.) comb. nov. 
Tetradenia acuta Teschn, op. cit. 391. 
Same region as the preceding species. 


Neolitsea Clarissae (Teschn.) comb. nov. 
Tetradenia Clarissae Teschn. op. cit. 390. 
This, with its variety pulchra Teschn. l.c., from the same region as the above two 
species. 
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Neolitsea glabra (Teschn.) comb. nov. 
Tetradenia glabra Teschn. op. cit. 392. 
Also from the Kaiserin Augusta River. 


Neolitsea longifolia (Teschn.) comb. nov. 
Tetradenia longifolia Teschn. op. cit. 389. 
Also from the Kaiserin Augusta River. 


Neolitsea minor (Teschn.) comb. nov. 
Tetradenia minor Teschn. op. cit. 390. 
Bismarck Mountains. 


Neolitsea Melchioriana (Teschn.) comb. nov. 
Tetradenia Melchioriana Teschn. op. cit. 389. 
Kaiserin Augusta River. 


Neolitsea novo-guinensis (Teschn.) comb. nov. 
Tetradenia novo-guinensis Teschn. op. cit. 393. 
Kaiserin Augusta River. 


Neolitsea papuana nom. nov. 
Tetradenia latifolia Teschn. op. cit. 391, non Neolitsea latifolia (Blume) S. Moore 
(1925). 
Kaiserin Augusta River. 


Neolitsea pubescens (Teschn.) comb. nov. 

Tetradenia pubescens Teschn. op. cit. 391. 

Kaiserin-Augusta River. 

In addition to the above there is one invalid published but unlisted 
name in Neolitsea, this being NV. *latifolia Koidz. in Doi, Fl. Satsum. 2: 
102. 1931, non S. Moore (1925), a Japanese species, but its description is 
not available to me, hence no new name is proposed for it. It is not 
included in the Index Kewensis supplements. In this category of unlisted 
binomials is V. *gilvua (Makino & Nemoto) Koidz. Bot. Mag. Tokyo 32: 
257. 1918, and N. *aurata (Hayata) Koidz. l.c., the latter replacing 
N. aurata (Hayata) Merr. (1927). 

Perhaps pertinent to this discussion is this brief note on the generic 
name Litsea Lamarck. Currently its date of publication is indicated as 
1789; it was not published until 1791. It is officially conserved against 
Malapoenna Adanson (1763), Glabraria Linn. (1771), and Tomex Thun- 
berg (1783). Icall attention to the fact that Glabraria Linn. has nothing 
to do with Litsea Lam., for the original Linnaean description, which is 
excellent, was based on an actual specimen, and that Glabraria Linn. 
(1771) will replace the bombacaceous Boschia Korth. (1842) unless the 
latter be officially conserved. To the list of rejected names, as long as 
Litsea Lam. is accepted in its present broad sense, should be added 
Hexanthus Lour. (1790), Sebifera Lour. (1790), Quinquedula Noronha 
(1790), and perhaps Fiwa J. F. Gmel. (1791). 


ARNOLD ARBORETUM, 
Harvarp UNIVERSITY. 
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NOMENCLATURAL NOTES ON RAFINESQUE’S PUBLISHED 
PAPERS 1804-1840 


E. D. Merrint 


AN INTENSIVE EXAMINATION of all the known botanical publications of 
C. S. Rafinesque, issued between the years 1804 and 1840, bring out 
some very striking facts. In the long history of systematic botany no 
individual has suffered under the weight of authority to the extent of that 
ilguided and erratic individual. His contemporaries considered his very 
numerous nomenclatural proposals to be illogical and uncalled for, and 
they accordingly very largely ignored his published work. There was no 
general priority rule in force at the time and doubtless his contemporaries, 
judging his work to be valueless, felt justified in ignoring it. He published 
an extraordinary number of new genera, new subgenera, new Species, and 
new varieties, yet of his approximately 2700 legitimately published new 
generic names only about 30 are more or less universally aceepted by 
botanists, and the percentage of currently accepted Rafinesque binomials is 
scarcely better. 

If one examines the list of rejected generic names officially approved by 
the various International Botanical Congresses, it will be found that Adan- 
son ranks first, with about 115 in this category, while Rafinesque is now 
second, with 77 rejected names; and actually the latter bids fair to replace 
Adanson in the first place in this unflattering category. The reason for 
rejecting casually published, long overlooked or little used generic names in 
favor of later ones proposed by other authors is, of course, to avoid the 
publication of numerous new binomials which would be required if the 
generally equitable rule of priority be strictly followed. Rafinesque 
insisted that time would render justice to him at last, but he was over- 
optimistic. It is unnecessary at this time to go into further details regarding 
the strange publishing activities of that erratic individual, fer in the now 
completed Jndex Rafinesquianus, which it is hoped may be published within 
a year or so, ample data are included about him, his objectives, his ambi- 
tions, his career, and its unhappy end. 

It is suspected that various botanists who knew that I was making a bib- 
liographic study of Rafinesque’s publications assumed that I would hew to 
the line and make an extraordinary number of new combinations on the 
basis of priority except as various Rafinesque generic names have been 
officially rejected. Nothing was further from my thought. A considerable 
amount of random sampling indicated that a great many of Rafinesque’s 
legitimately published new genera and new species had been entirely over- 
looked by his contemporaries and successors. The extent of this oversight 
is indicated by the statement that there are actually not included in any 
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of our standard indices no less than about 740 of Rafinesque’s legitimately 
published generic names, 325 subgeneric and sectional names, 2560 bino- 
mials, and 900 varieties; and all of these were published more than a 
century ago. After all, we do have a homonym rule, and this alone is 
sufficient reason for at least listing Rafinesque’s proposed new names for 
plants. 

In the projected Index Rafinesquianus it is not proposed to publish any 
new names. In my personal opinion, indices, dictionaries, encyclopedias, 
and popular descriptive floras are not proper places in which to publish 
new nomenclatural proposals; this for the simple reason that all such 
works become obsolete within a relatively short period of time, and 
further, because it is often very difficult to detect new names published 
in such works. I have preferred to list the new technical names as 
Rafinesque published them, making such reductions as seem definitely to 
be correct. I leave the matter of further identification, or even the rejec- 
tion of this or that entity, to specialists, monographers, and those who, 
from intensive field work, have a wide working knowledge of the flora of 
this or that region. To attempt to reduce all of Rafinesque’s very 
numerous species is a task quite beyond the ability of any one individual, 
for his work touched every major floristic area of the entire world. In 
actual practice it is usually possible definitely to determine the positions of 
his numerous new genera with certainty. 

In spite of Rafinesque’s vast publishing activities; in spite of the inor- 
dinate number of new genera and new species which he proposed and 
which, unfortunately, he usually characterized in a most sketchy manner; 
and in spite of the relatively early time that he was active in the publishing 
field (the first four decades of the last century), the nomenclatural upsets 
resulting from an intensive study of his proposals are relatively few. In 
fact, if we take advantage of the facilities by which certain of his generic 
names may ultimately be disposed of by making certain additions to the 
list of nomina generica conservanda, the necessary changes will be very 
few indeed. In the course of my investigations, where I have encountered 
nomenclatural proposals appertaining to the area covered by Gray’s 
Manual, I have called special cases to the attention of Dr. M. L. Fernald, 
who is now completing his very critical revision for the eighth edition of 
that standard work. He has, particularly in the past decade, considered 
a number of Rafinesque proposals as to species, publishing from time to 
time in Rhkodora. Occasionally other recent authors have given considera- 
tion to Rafinesque genera and species. Within the present century those 
American botanists who believe in numerous small genera as opposed to 
fewer large, more or less collective ones, have reinstated approximately 75 
of Rafinesque’s generic names; very few taxonomists have accepted their 
conclusions. 

Considering the time in which Rafinesque was active and the vast field 
that he attempted to cover, a remarkably small percentage of his proposals 
in any way affect nomenclature now that we have the protection of the 
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officially approved list of nomina generica conservanda; they do, however, 
add vastly to our already complicated synonymy. In this short paper I 
consider a very few cases, accepting an occasional Rafinesque specific name 
as valid on the basis of priority. The surprising thing is that there are so 
very few indicated changes. 

Taking up Rafinesque’s proposed generic names, I note above that no 
less than 77 of these have already been officially rejected. Below I give a 
list of Rafinesque generic names, arranged in natural groups, where in each 
case (or at least in most cases) he has clear priority over the proposed 
names of other authors which are in current use. In practically every 
listed case it is the privilege of any author to accept some or all of these 
earlier Rafinesque generic names and to transfer hundreds of specific names 
to them; as a matter of fact without resorting to the conservation of generic 
names, where many binomials are involved, approximately 2,000 new 
binomials are possible. 

In my personal opinion some of these Rafinesque generic names should 
be officially rejected, but I would not go so far as to reject all of them. I 
believe that recommendations for the rejection of selected names should 
come from specialists. If the group be a small one, and one in which 
there are no, or but few species of economic or horticultural importance, 
then my belief is that the Rafinesque generic name should be accepted, and 
the currently used one dropped into synonymy. In the case of all large 
genera I believe that the older Rafinesque names should be rejected; and 
to this list of large genera should be added certain of those names where 
economic species are involved, even if the genus be a small one such as 
Xylia Benth. (1842), for Esclerona Raf. (1838) was based on the same 
type, Xylia xylocarpa (Roxb.) Taub. (Esclerona montana Raf., Xylia 
dolabriformis Benth.); this is an important timber tree in India. Because 
of the horticultural importance of other groups I should not replace 
Montrichardia Crueg. (1854) by the earlier Pleuropsa Raf. (1838), or in 
the Orchidaceae, such changes as would be required if Bifrenaria Lindl. 
(1843) be replaced by Adipe Raf. (1837) and Lycaste Lindl. (1843) by 
Deppia Raf. (1837); nor in the Bignoniaceae would I replace Kigelia DC. 
(1845) by the earlier Kigelkeia Raf. (1838) because of the wide use of 
certain species of this genus in the tropics as ornamental trees. 

I do not believe that the generic names for large groups should be 
changed even if Rafinesque’s legitimately published ones for the same 
groups are earlier. Examples are Castanopsis Spach (1842) versus Balan- 
oplis Raf. (1838); Pasania Oerst. (1866) versus Arcaula Raf. and 
Balanaulax Raf. (1838); Neolitsea (Benth.) Merr. (1905) versus Bryan- 
‘tea Raf. (1838); Astronidium A. Gray (1854) versus Lomanodia Raf. 
(1838); Planchonella Pierre (1890) versus Xantolis Raf. (1838); Anemo- 
paegma Mart. (1845) versus Cupulissa Raf. (1837) and Platolaria Raf. 
(1838); Daedalacanthus T. Anders. (1864) versus Upudalia Raf. (1838); 
Struthanthus Mart. (1830) versus Steirotis Raf. (1820); Lesquerella S. 
Wats. (1888) versus Discovium Raf. (1819); Cyclobalanopsis Oerst. 
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(1865) versus Perytis Raf. (1838), and various others of this general 
nature. 

Where the groups are small and of interest only to taxonomists, my 
feeling is that the earlier Rafinesque names should be adopted and later 
ones dropped into synonymy. Thus I can see no valid reason for accepting 
Beauverdia Herter, which was proposed to take a single South American 
species in 1941 when more than a century earlier (1838) Rafinesque based 
his genus /pheion on the same type.1_ Even were I disposed to follow the 
late Dr. J. K. Small in his concept of small genera I see no justification for 
accepting the new generic names proposed by him between 1903 and 1933, 
when it can be shown that Rafinesque antedated him by a century or so. . 

In the official list of conserved names several may now be eliminated, for 
conservation was unnecessary. These are Gynizodon Raf. (1838) rejected ~ 
in favor of Miltonia Lindl. (1837) (Orchidaceae) ; Hexastylis Raf. (1837), 
non Raf. (1825) and Stylexia Raf. (1838), rejected in favor of Caylusea 
St. Hil. (1837) (Resedaceae) and Arkezostis Raf. (1838), rejected in favor 
of Cayaponia Silva Manso (1836) (Cucurbitaceae). Amorgyne Raf. 
(1838) and Bunilis Raf. (1838) were rejected in favor of Siphonychia 
Torr. & Gray (1838). The reasons why they were rejected is that it was 
assumed that the title page dates in the several Rafinesque volumes where 
these names were first published were correct; but actually certain volumes 
dated 1836 were not published until 1837 and 1838. 

I have included several entries where the different generic names were 
published in the same year. It may be possible to determine from reviews, 
or from other sources, which author actually does have priority, but T 
have made no serious attempt to determine this point. The cases are 
Sabadilla Raf. (1837) = Sabadilla Brandt & Ratzeb. (1837) = Schoeno- 
caulon A. Gray (1837) (Liliaceae); Gomphotis Raf. (1838) = Thrypto- 
mene Endl. (1838) (Myrtaceae); Borissa Raf. (1820) = Asterolinon 
Hoffm. & Link (1820) (Primulaceae); and Budalina Raf. C120 ee = 
Burchellia R. Br. (1820) (Rubiaceae). 

It has been suggested by some individuals that with the discovery of so 
many new generic and specific names which have been overlooked for 
more than a century, that the logical thing to do would be to outlaw all 
of Rafinesque’s nomenclatural proposals which have not already been 
accepted by this or that botanist. Admittedly this would be a simple way 
out of the difficulties which confront us, but my reaction to such a proposal 
is that those who suggest this plan are really not well versed in the intri- 
cacies of botanical bibliography and nomenclature. I can see no reason 
for such an unjustifiable action. Incidentally it would for all time penalize 
that school of taxonomists who believe in small versus large genera, such 
as Messrs. Britton, Rose, Small, Rydberg, Greene, and others; for when 
they were seeking for names for generic segregates, they drew heavily on 
Rafinesque’s proposals, even as Rafinesque drew on Adanson. The con- 


1Stearn, T. Ipheion uniflorum (syns. Triteleia, Milla, Brodiaea, and Beauverdia 
uniflora). Gard. Chron. III. 114: 60-61. fig. 31-32. 1943. 
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servative botanist may object to the ideas, as to generic limits, of this 
school; in fact the evidence is that most botanists do not faver undue 
splitting of the larger more or less collective genera. They feel that inter- 
relationships of groups can be indicated just as clearly by recognizing 
subgenera and sections. In the tabulated list of these old but generally 
overlooked Rafinesque generic names, there are approximately 75 cases 
where within the present century his names have been accepted in good 
faith by members of the school referred to, even if most systematists will, 
in all probability, look askance on such segregations. 

Tt is true that in some cases these “splitters” did propose new generic 
names for some of the segregated groups when resource could have been 
had to Rafinesque’s proposals. This is, however, not an unnatural over- 
sight. The chief sinner in this respect was the late Dr. J. KR. Small. I 
list here a number of illustrative cases. PAyodina Raf. 1837 (Cuthbertta 
Small, 1903, Tredescentelia Small, 1903); Galeeris Raf., 1833 (Galeerckis 
Rydb., 1901); Pecteiiis Raf. 1837 (Hemihabenaria Finet, 1901); Payl- 
lepidum Raf. 1808 (Delepyrum Small, 1913); Plegidia Rai. 1838 
(Gasironychia Small, 1933); Taremeye Raf., 1813 (Veecleome Small, 
1933); Zalitea Raf. 1838 (Z) —— Small, 1803); Certreme Raf. 
1838 (Amarolea Small, 1933); Pilodlephus Raf. 1838 (Pycrothemnnus 
Small, 1903); Desistoma a is19 ( Breckygyne Small, 1903); Eternotus 
Raf, 1840 (Hydroitrida Small, 1913); and Pitlepeda Raf. 1818 (Te#- 
raneuris Greene, 1898). 

Here are some illustrative cases of reinstatement of Rafinesque generic 


- Rames within the present century: Vemexia Raf, taken out of Smdex Linn. 


Blephariglottis Raf. taken out of Habeneria Willd., Trecenton Raf. taken 
out of Polygonum Linn., Heterisia Raf. and Stetrenisia Raf. taken out of 
Sexifraga Linn., Osomelis Raf. and Pectientia Raf. taken out of Mitelle 
Linn., Dasyphora Rai. taken out of Potentilla Linn., Stylipus Raf. taken 
out of Gewm Linn., Acmispon Raf. taken out of Hoseckia Dougl., Adipere 
Rai., Ditremexia Raf., Emelista Raf., Herpetica Raf. Isendrima Raf. and 
Peiranisia Raf. taken out of Cassia Linn. Ascara Raf. taken out of 
Gleditsia Linn., Lomoplis Raf. taken out of Mimosa Linn. Neliwma Raf. 
and Ordexilum Raf. taken out of Psoralea Linn., Pepomex Raf. taken out 
of Acacia Willd.. Asemeia Raf. Piostaxis Raf. and Tricklisperma Raf. 
taken out of Polygala Linn, Agaloma Raf., Lepadena Raf. and Zalitee 
Raf. taken out of Ewpkorbia Linn., Meriolix Raf. taken out of Oenothera 
Linn., Braxilia Raf. and Orthilia Raf. taken out of Pyrola Linn., Pelyce- 
dium Raf. taken out of Vaccimium Linn., Steironema Raf. taken out of | 
Lysimachia Linn., Stvlisma Raf. taken out of Brewerie R. Br. Tayella 
Raf. taken out of Jpomeea Linn., Decimum Raf. taken out of H ydropiw- 
lum Linn.. Stylodon Raf, taken out of Verbena Linn.. Stemesia Raf. and 


_ Vesiculina Raf. taken out of Utricularia Linn., Distegia Raf. and Phenien- 


thus Raf. taken out of Lonicera Linn.. Triodemis Raf. taken out of 


Specularia A. DC., Mesadenia Raf. taken out of Senecie Linn., and Synesme 
Raf. taken out of Cacalia Linn. 
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It is infinitely better in such cases, where an author really believes in 
narrow generic limits, to take names for his segregated groups from the 
earlier literature, when valid names are therein available, rather than to 
originate entirely new ones as Dr. Small did in a number of cases. Because 
of the low esteem in which Rafinesque’s nomenclatural proposals have been 
held in the past, one suspects that the very fact that this or that modern 
author who accepts one of them will, in general, not be followed by the 
conservatives. Yet in spite of our prejudices against Rafinesque he was 
clearly correct in a great many of his generic proposals, even if modern 
botanists have officially rejected about 75 of them where he had clear 
priority; and undoubtedly many more will be added to this unflattering list. 
The botanists concerned in the generic segregates listed above were mainly 
E. L. Greene, N. L. Britton, J. N. Rose, P. A. Rydberg, J. K. Small, J. A. 
Nieuwland, H. D. House, and J. H. Barnhart. 


VALID BUT AS YET NOT GENERALLY ACCEPTED RAFINESQUE 
GENERIC NAMES AND THEIR EQUIVALENTS. 


ALGAE: 
Arthrodia Raf. 1814 = Roya W. & G. West, 1896 = Closterium Nitzsch., 1817, 
sensu lat. 
Dictilema Raf., 1814 = Microdictyon Decne., 1859. 
Liacina Raf., 1825 = Tolypella R. Br., 1848. 
Phoracis Raf., 1810 = Grateloupia Agardh, 1822. 
Funct: 
Acinophora Raf., 1806, 1814 = Arachnion Schwein., 1822. 
Colonnaria Raf., 1806 =  Linderia G. H. Cunningh., 1931, non Lindera Adans. 
(1763), nec Thunb. (1783). : 
Gemmularia Raf., 1819 = Tucahus Raf., 1830 = Pachyma DC. 1823. 
Hydromycus Raf., 1808 = Hypolepis Raf., 1808 = Dacryomyces Nees, 1821. 
Odontium Raf., 1838 = Odontia (Pers.) P. Henn., 1897. 


ALISMATACEAE: 
Luronium Raf., 1840 = Elisma Buchen., 1869 (1). 


GRAMINEAE: 
Amphicarpon Raf., 1818 = Amphicarpum Kunth, 1829 (2). 
Rytilix Raf., 1830 = Hackelochloa O. Kuntze, 1891 (1). 
ARACEAE: 
Pleuropsa Raf., 1838 = Montrichardia Crueg., 1854 (4). 
COMMELINACEAE: 
Dilasia Raf., 1838 = Streptylis Raf., 1838 = Phaeneilema Briickn., 1926 (Murdan- 
nia Royle, 1839; Dichoesperma Wight, 1853; Prionostachys Hassk., 1866; Baulia 
A. Chev., 1912) (30). 
Heminema Raf. 1837 = Tripogandra Raf., 1837 (Descantaria Schlecht., 1853; 
Disgrega Hassk., 1866) (20). 
Phyodina Raf., 1837 (Cuthbertia Small, 1903; Tradescantella Small, 1903) Coie 
Siderasis Raf., 1837 = Pyrrhemia Hassk., 1869 (4). 
LILIACEAE: 


Aphoma Raf., 1837 = Iphigenia Kunth, 1843 (20). 
Hexonix Raf., 1837 = Kozola Raf., 1837 = Heloniopsis A. Gray, 1859 (10). 


2 For the genera of flowering plants the figures in parentheses indicate the approximate 
number of species involved in each case. The total is in excess of 2000 binomials, 
varying from one or two in some genera to 200 or more in the extreme cases. 
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Ipheion Raf., 1837 = Beauverdia Herter, 1941 (1). 
Sabadilla Raf., 1837 — Sabadilla Brandt & Ratzeb., 1837 = Schoenocaulon A. 
Gray, 1837 (Skoinolon Raf., 1838) (12). 
Siraitos Raf., 1838 — Chionographis Maxim., 1867 (5). 
TRIDACEAE: 
Phaiophleps Raf., 1838 = Symphyostemon Miers, 1841 (10). 
_ ORCHIDACEAE: 
Adipe Raf., 1837 = Bifrenaria Lindl., 1843 (30). 
Caularthron Raf., 1837 = Diacrium Benth., 1881 (8). 
Deppia Raf., 1837 = Lycaste Lindl., 1843 (50). 
Dilomilis Raf., 1838 = Octadesmia Benth., 1881 (6). 
Galearia Raf., 1833 = Galeorchis Rydb., 1901 (4) = Cypripedium Linn., sensu lat. 
Jimensia Raf., 1838 = Bletilla Reichb. f., 1851-53 (12). 
Pecteilis Raf., 1837 = Hemihabenaria Finet, 1901 (3) = Habenaria Willd., 1805, 
sensu lat. 
Tulotis Raf., 1833 = Perularia Lindl., 1835 (10) = MHabenaria Willd., 1805, 
sensu lat. 
FAGACEAE: 
Arcaula Raf., 1838 = Balanaulax Raf., 1838 = Pasania Oerst., 1866 (200). 
Balanoplis Raf., 1838 = Castanopsis (D. Don) Spach, 1842 (150). 
Perytis Raf., 1838 = Cyclobalanopsis Oerst., 1866 (65). 
LORANTHACEAE: 
Glutago Comm. ex Poir., 1821 = Oryctanthus Eichl., 1868 (20). 
Hemitria Raf., 1820 = Phthirusa Mart., 1830 (80). 
Steirotis Raf., 1820 = Struthanthus Mart., 1830 (140). 
SANTALACEAE: 
Nestronia Raf., 1838 = Darbya A. Gray, 1846 (1). 
POLYGONACEAE: 
Phyllepidum Raf. 1808 = Delopyrum Small, 1913 (5) = Polygonella Michx., 
1803, sensu lat. 
CARYOPHYLLACEAE: 
Plagidia Raf., 1838 = Gastronychia Small, 1933 (1) = Paronychia Mill., 1754, 
sensu lat. 
LAURACEAE: 
Bryantea Raf., 1838 = Neolitsea (Benth.) Merr., 1905 (75). 
CRUCIFERAE: 
Discovium Raf., 1819 = Lesquerella S. Wats., 1888 (80). 
Oclorosis Raf., 1834 = Iodanthus Torr. & Gray, 1838 (2). 
CAPPARIDACEAE: 
Tarenaya Raf., 1813 = Neocleome Small, 1933 (2) = Cleome Linn. sensu lat. 
ROSACEAE: 
Chimanthus Raf., 1817 = Laurocerasus Reichb., 1828 (35) = Prunus Linn, 
sensu lat. 
Eleiosina Raf., 1838 = Sibiraea Maxim., 1878 (8). 
LEGUMINOSAE: 
Esclerona Raf., 1838 = Xylia Benth., 1842 (11). 
MELIACEAE: 
Mioptrila Raf., 1838 = ‘Toona M. Roem., 1846 (20) = Cedrela P. Browne, 1756, 
sensu lat. 
EUPHORBIACEAE: 
Agaloma Raf., 1838 = Tithymalopsis Klotzsch & Garcke, 1859 (40) = Euphorbia 
Linn., sensu lat. 
Bivonea Raf., 1814 = Cnidoscolus Pohl, 1827 (65) = Jatropha Linn., sensu lat. 
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Lepadena Raf., 1838 = Dichrophyllum Klotzsch & Garcke, 1859 (3) = Euphorbia 
Linn., sensu lat. 
Zalitea Raf., 1838 = Zygophyllidium Small, 1903 (6) = Euphorbia Linn., sensu lat. 
STAPHYLEACEAE: 
Hebokia Raf., 1838 = Euscaphis Sieb. & Zucc. “1835,” sphalm. [1840] (2). 
Myrrackae: : 
Gomphotis Raf., 1838 = Thryptomene Endl., 1838 (40). 
MELASTOMATACEAE: 
Alifana Raf., 1838 = Brachyotum Triana, 1867 (45). 
Lomanodia Raf., 1838 = Astronidium A. Gray, 1854 (Naudiniella Krasser, 1893). 
Cts)" 
ONAGRACEAE: 
Meriolix Raf., 1819 = Calylophis Spach, 1835 (4) = Oenothera Linn., sensu lat. 
UMBELLIFERAE: 
Agemoron Raf., 1840 = Astrodaucus Drude, 1898 (4). 
Anginon Raf., 1840 = Rhyticarpus Sonder, 1862 (5). 
CORNACESE: 
Cynoxylon Raf., 1828, 1838 = Benthamidia Spach, 1839 (2) = Cornus Linn., 
sensu lat. 
PYROLACEAE: 
Braxilia Raf., 1840 = Erxlebenia Opiz, 1852 (2) = Pyrola Linn., sensu lat. 
Orthilia Raf., 1840 = Ramischia Opiz, 1852 (5) = Pyrola Linn., sensu lat. 
ERICACEAE: 
Polycodium Raf., 1819 = Picrococcus Nutt., 1843 (20) = Vaccinium Linn., sensu 
lat. 
PRIMULACEAE: 
Borissa Raf., 1820 = Asterolinon Hoffm. & Link, 1820 (5). 
SAPOTACEAE: 
Spondogona Raf., 1838 = Dipholis DC., 1844 (20). 
Xantolis Raf., 1838 = Planchonella Pierre, 1890 (145). 
OLEACEAE: 
Cartrema Raf., 1838 = Amarolea Small, 1933 (2) = Osmanthus Lour., 1790. 
GENTIANACEAE: 
Pleinta Raf., 1837 = Lapithia Griseb., 1845 (3) = Sabatia Adans., 1763, sensu lat. 
ASCLEPIADACEAE: 
Anthanotis Raf., 1817 = Asclepiodora A. Gray, 1876 (7) = Asclepias Linn., sensu 
lat. 
CONVOLVULACEAE: 
Bonanox Raf., 1821 = Calonyction Choisy, 1833 (25). 
Diatremis Raf., 1821 = Pharbitis Choisy, 1833 (45). 
LABIATAE: 
Hyopogon Raf., 1817 = Micheliella Briq., 1897 (2). 
Piloblephus Raf., 1838 = Pycnothymus Small, 1903 (1) = Satureia Linn., sensu 
lat. 
Vleckia Raf., 1808 = Lophanthus Benth., 1829 (Agastache (Gronov.) O. Kuntze, 
1891) (30). 
SCROPHULARIACEAE: P 
Dasistoma Raf., 1819 = Brachygyne (Benth.) Small, 1903 (1). 
Etornotus Raf., 1840 = Hydrotrida Small, 1913 (2) = Bacopa Aubl., 1775, sensu 
lat. 
Tomanthera Raf., 1837 = Otophylla Benth., 1846 (4). 


BIGNONIACEAE: : 
Cupulissa Raf., 1837 = Platolaria Raf., 1838 = Anemopaegma Mart., 1845 (65). 
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Kigelkeia Raf., 1838 = Kigelia DC., 1845 (20). 
Lobonis Raf., 1838 = Sererea Raf., 1838 = Pithecoctenium Mart., 1840 (30). 
Pongelia Raf., 1838 = Dolichandrone Fenzl, 1862 (20). 
Potamoxylon Raf., 1838 = Couralia Splitg., 1841 (3). 

OROBANCHACEAE: 
Thalesia Raf., 1818 = Aphyllon Torr. & Gray, 1848 (15) = Orobanche Linn., 

sensu lat. 

ACANTHACEAE: 
Crateola Raf., 1838 = Oplonia Raf., 1838 = Anthacanthus Nees, 1847 (15). 
Idanthisa Raf., 1840 = Anisacanthus Nees, 1842 (18). 
Upudalia Raf., 1838 = Daedalacanthus T. Anders., 1864 (20). 


RUBIACEAE: 
Bubalina Raf., 1820 = Burchellia R. Br., 1820 (1). 
CoMPOSITAE: 
Ptilepeda Raf., 1818 = Tetraneuris Greene, 1898 (35) = Actinea Juss., 1803, 
sensu lat. 


A FEW NEW NOMENCLATURAL, CHANGES 


In my forthcoming Index Rafinesquianus I have deliberately proposed 
no nomenclatural changes. Although a glance at the tabulation above 
will reveal many cases where Rafinesque’s generic proposals antedate 
currently used names of numerous other authors, I do not, in this paper or 
in the Index Rafinesquianus, advocate the wholesale acceptance of these 
early published names, although on the basis of strict priority they could 
be accepted. I mention above how very little this late discovery of an 
extraordinary large number of unlisted but validly published generic 
names and binomials affect nomenclature, and suggest that certain types 
of Rafinesque’s generic names be officially rejected in favor of the currently 
-used ones. I do not believe that all of them should be eliminated, but 
would rather base the selection on genera with a fairly large number of 
known species, and those in which economic or ornamental plants are 
involved. I suspect that a really critical study of the numerous cases 
included in the manuscript Judex Rafinesquianus would indicate a certain 
number of additional cases where adjustments in species names are called 
for on the basis of the rule of priority or because of the homonym rule; 
I am convinced, however, that this number will not prove to be a very 
high one. This, considering the relatively early date of Rafinesque’s 
published proposals, none later than 1840, is rather extraordinary. The 
very few cases where I am convinced that changes are called for are: 


ARACEAE 


Pothos chinensis (Raf.) comb. nov. 
Tapanava chinensis Raf. Fl. Tellur. 4: 14. 1836 [1837]. 
Pothos scandens sensu Lindl. Bot. Reg. 16: pl. 1337. 1830; Benth. Fl. Hongk. 344. 
1861, non Linn, . 
Pothos seemannii Schott, Bonplandia 5: 45. 1857, Aroid. 22. pl. 43. 1860; Engl. in 
DC. Monog. Phan, 2: 83. 1879, Pflanzenr, 21 (IV. 23B): 29. fig. 12. 1905. 


Rafinesque’s species was based entirely on Lindley’s description and 
plate illustrating what the latter erroneously thought to be Pothos scandens 
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as cited above in the synonymy, the reference being ‘“Pothos scandens bot. 
mag. 1337.” The species is rather common in southeastern China extend- 
ing to Formosa, and to the provinces of Szechuan and Hupeh. 


ORCHIDACEAE 
Phaius woodfordii (Hook.) comb. nov. 
Bletia woodfordii Hook. Bot. Mag. 54: pl. 2719. 1827. 
Phaius maculatus Lindl. in Wall. List. no. 3748. 1830, nom. nud., Gen. Sp. Orch. 127. 
1830-40; Hook. Bot. Mag. 68: pl. 3960. 1842; Hook.f. Fl. Brit. Ind. 5: 817. 1890, 
6: 192. 1890, cum. syn. 

Hecabe lutea Raf. Fl. Tellur. 4: 44. 1836 [1838]. 

The first published description of this species is apparently that of 
Hooker in 1827. ‘This, with its accompanying colored plate was based on 
specimens cultivated in England, received from Trinidad, it having been 
introduced into Trinidad from Asia. It was soon considered by various 
other authors and several colored plates appeared, such as that of Loddiges 
in 1832 and of Reichenbach in 1834, and others. Three colored plates of 
Bletia woodfordii Hook. are listed and eleven of Phaius maculatus Lindl. 
The indicated range is tropical Himalaya (Nepal, Sikkim), Khasia 
Mountains, China and Japan. 


URTICACEAE 


Pellionia pellucida (Raf.) comb. nov. 

Nirwamia, pellucida Raf. Sylva Tellur. 35. 1838. 

Frutex urticae foliis et facie ... Niwami. Thunb. Fl. Jap. 367. 1784; cf. Nakai, 

Bot. Mag. Tokyo 41: 515. 1927, in nota. 

Boehmeria *decumbens Thunb. ex Nakai l.c., nom. in nota. 

Pellionia scabra Benth. Fl. Hongk. 330. 1861; Wedd. in DC. Prodr. 16(1): 166. 1869. 

Rafinesque’s description of the genus Nirwamia, with a single species 
N. pellucida Raf., was based entirely on Thunberg’s ample description, 
the generic name derived from one of the cited Japanese names, niwami. 
Nakai, who has examined Thunberg’s actual specimen is the authority for 
its identity with Pellionia scabra Benth. It is not, as Hemsley thought, 
the same as Villebrunnea frutescens Blume — V. fruticosa (Gaudich.) 
Nakai. The species is known from southern Japan to Formosa, Hongkong, 
Kwangtung and westward to Yunnan. 


RANUNCULACEAE 


Caltha auriculata (Raf.) comb. nov. 
Psychrophila auriculata Raf. Atl. Jour. 1: 144. 1832. 
Caltha sagittata sensu Torr. Ann. Lyc. Nat. Hist. N. Y. 2: 164. 1826, non Cav. 
Caltha leptosepala DC. var. rotundifolia E. Huth, Helios 9: 68. 1891. 
Caltha rotundifolia Greene, Pittonia 4: 80. 1899; Rydb. Fl. Rocky Mts. ed. 2, 303. 
1922 [1923]. 
| Caltha chionophila Greene, |.c. 
Torrey’s description is ample, and that of Rafinesque is based entirely 
on it. The species extends from Wyoming to Utah and New Mexico. 


I accept Rydberg’s reduction of Caltha chionophila Greene. 
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ELAEOCARPACEAE 


Elaeocarpus crenatus (Raf.) comb. nov. 

Ayparia crenata Raf. Sylva Tellur. 154. 1838. 

Elaeocarpus rumphii Merr. Interpret. Rumph. Herb. Amb. 349. 1917. 

Rafinesque’s description was based entirely on the Rumphian description 
of “Ayparhus,” i.e. Eyparehu, Arbor redeviva Rumph. Herb. Amb. 3: 165. 
pl. 104. 1743. The species is known only from the Moluccas. 


MELASTOMATACEAE 


Melastoma saigonense (O. Kuntze) comb. nov. 
Osbeckia saigonensis O. Kuntze, Rev. Gen. Pl. 1: 247. 1891. 
Melastoma *villosum Lodd. Bot. Cab. 9: pl. 853. 1824; Sims, Bot. Mag. 53: #l. 
2630. 1826; Cogn. in DC. Monog. Phan. 7: 356. 1891; Guillaumin in Lecomte, 
Fl, Gén. Indo-Chine 2: 887. 1921, non Aubl. (1775). 

Plerona villosum DC. Prodr. 3: 152. 1828. 

Alosemia villosa Raf. Sylva Tellur. 96. 1838. 

Lasiandra villosa Naud. Ann. Sci. Nat. III. Bot. 13: 128. 1859, non Naud. op. cit. 159. 

Dissotis villosa Triana, Trans. Linn. Soc. 28: 57. 1871. 

This is a common species in Indo-China, extending to Siam. When it 
was originally described by Loddiges, and two years later by Sims, from 
specimens cultivated in England, it was supposed to have come from 
tropical South America. In Kuntze’s personal collection of Osbeckia 
saigonensis on which his description was doubtless based, the name 
saigonensis is indicated as of varietal status. Curiously this specimen is 
not cited by him, except by inference, his entry being: “Saigon. Auch von 
Godefroy Leboef dort gesammelt.” Clearly the long-used specific name 
villosum is invalid because of the earlier and very different M. vallosum 
Aubl. (1775) which belongs in Tibouchina. Guillaumin, l.c., inadvertently 
added another synonym in “Pterotoma” villosa, there being no such a 
generic name as Pterotoma; this is manifestly a misprint. for Plerona 
villosum DC. 


CLETHRACEAE 


Clethra grisebachii nom. nov. 
Clethra bracteata Griseb. Fl. Brit. W. Ind. 141. 1859, non Raf. (1838). Jamaica. 


PRIMULACEAE 
Dodecatheon pulchellum (Raf.) comb. nov. 
Exinia pulchella Raf. Aut. Bot. 185. 1840. ; 
Dodecatheon integrifolium sensu Hook. Bot. Mag. 64: pl. 3622. 1837, non Michx. 


Dodecatheon meadia Linn. var. pauciflorum Durand, Jour. Acad. Nat. Sci. Phila. II. 
32295. 1855. 


Dodecatheon pauciflorum Greene, Pittonia 2: 72. 1890; Pax & Knuth, Pflanzenr. 
22 (IV. 237): 242. 1905; Rydb. Fl. Rocky Mts. 654. 1918. 
Meadia pauciflora O. Kuntze, Rev. Gen. Pl. 1: 398. 1891. 
Exinia Raf., with a single species E. pulchella Raf. was based wholly 
on Hooker’s illustration and description of what the latter erroneously 
assumed to represent Dodecatheon integrifolium Michx. Hooker’s 
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material was from Carleton House Fort (Saskatchewan), and the Rocky 
Mountains, his illustration based on plants grown from seeds collected by 
Drummond in the Rocky Mountains. Greene gives the range as extending 
to Montana, Wyoming, Colorado and New Mexico; Rydberg indicates 
it as extending from the Mackenzie region and Saskatchewan to British 
Columbia, Washington and Colorado. 


ACANTHACEAE 


Mendoncia bivalvis (Linn.f.) comb. nov. 
Besleria bivalvis Linn. f. Suppl. 280. 1781. 
Drupina cristata Linn. Pl. Surinam. 11. 1775, Amoen. Acad. ed. Schreber 8: 259. 
1785, nom. nud. 

Picria surinamensis Spreng. Syst. 2: 843. 1826. 

Senkenbergia debilis Raf. Sylva Tellur. 70. 1838. 

Mendoncia perrottetiana Nees in DC. Prodr. 11: 53. 1847. 

I do not consider that Drupina cristata Linn. is validly published. It 
appears first in Alm’s dissertation Plantae Surinamenses 11. 1775 merely 
as “Drupina 148. cristata. Herba sesquipedalis simillima Besleriae cris- 
tatae.” This is repeated in Schreber’s edition of the Amoenitates Acade- 
micae 8: 259. 1785. I have found no published description of either the 
genus or the species. A footnote in the Amoenitates Academicae reprint 
reads “82. Besleria bivalvis, Suppl. 280” which explains this disposition of 
the binomial. This reduction is further verified by the data on the type 
sheet of Besleria bivalvis Linn. f. and the entry in Savage’s Catalogue of 
the Linnaean Herbarium, p. 106. 1945: “Besleria 2. 148. [Pl. Surin. p. 11. 
n. 143.| Drupina cristata. [Sm:] Pl. Surinamenses |Ms.| No. 82. Besleria 
bivalvis Supp.” Currently the generic name Drupina Linn. is placed by 
De Dalla Torre and Harms as a synonym of the gesneriaceous genus 
Besleria Linn., but they also entered it as a doubtful synonym of the 
scrophulariaceous genus Curanga Juss. Senkenbergia Neck. is placed as a 
synonym of Justicia Linn., but as interpreted by Rafinesque it belongs with 
Mendoncia. It is difficult to.explain how Sprengel, who, of course, saw no 
specimen, could place the species under Picria Lour. (1790) = Curanga 
Juss. (1807), Picria surinamensis Spreng. being merely a new name for 
Besleria bivalvis Linn. f.; Senkenbergia debilis Raf. was also based wholly 
on the same binomial. The specimen in the Linnaean herbarium is an 
excellent one, type from Surinam (Dutch Guiana), and an examination of 
an excellent photograph of it shows clearly that it is identical with Men- 
doncia perrottetiana Nees, the type of which was also from Surinam. 


SOLANACEAE 


Acnistus campanulatus (Lam.) comb. nov. 
Cestrum campanulatum Lam. Encycl. 1: 688. 1785. 
Lycium aggregatum Ruiz & Pavon, Fl. Peruv. 2: 45, 1799. 
Perderlea agregata Raf. Sylva Tellur. 54. 1838. 
Perderlea cestroides Raf. l.c. 
Acnistus aggregatus Miers in Hook. Lond. Jour. Bot. 4: 341. 1845. 
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This Peruvian species is apparently distinct from the West Indian and 
and Central American Acnistus arborescens (Linn.) Schlecht., although 
Schlechtendal, Linnaea 7: 67, 1832, placed the binomials of Lamarck and 
of Ruiz and Pavon in the synonymy of that species. Lamarck’s type 
was from Peru, and Schlechtendal notes that the Dombey specimen which 
_Lamarck had bears the same vernacular name as that cited by Ruiz and 
Pavon. 


ARNOLD ARBORETUM, 
Harvarp University. 
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AMBORELLA TRICHOPODA BAILL. 
A NEW TYPE OF VESSELLESS DICOTYLEDON 


I. W. BaILey AND B. G. L. Swamy 


In 1900, at the conclusion of his discussion of the eight known genera 
of the Homoxyles, Van Tieghem* made the following prophecy: ‘“Ce 
groupe étant ainsi établi, il est probable que les découvertes ultérieures y 
introduiront peu a peu de nouveaux membres. I est possible aussi que 
ces nouveaux membres offrent les divers types d’organisation florale qui n’y 
sont pas encore représentés. L’example due Tétracentre, qui n’est connu 
que depuis douze ans, est instructif sous ce rapport et autorise toutes les 
espérances.”’ 

During the last 46 years, in extensive investigations of extant angio- 
sperms, no new types of large, perennial, vesselless dicotyledons have come 
to light. Even in the paleobotanical field, vesselless woods, that have 
been described from India (Jurassic ?), Western North America (Tertiary) 
and Greenland (Eocene), apparently are anatomically indistinguishable 
from the secondary xylem of the living Trochodendron and Tetracentron. 
It is of considerable general botanical interest, therefore, that the New 
Caledonian endemic, Amborella, proves to be a new type of vesselless 
dicotyledon. 

A detailed morphological discussion of this remarkable plant will appear 
in a forthcoming issue of this Journal. 


* TircHEem, P. van. Sur les dicotylédones du groupe des Homoxylées. Jour. de Bot. 
14: 361. 1900. 
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